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Addressing the accurate staging of chronic kid-
ney disease (CKD) represents a formidable challenge
worldwide, resonating deeply within Ukraine’s health-
care landscape. The intricacies of estimating CKD stag-
es often result in the dilemma of its under- or overesti-
mation, magnifying the urgency for precise assessment
methods [1, 2]. The estimation of glomerular filtration
rate (GFR) is a cornerstone in the assessment of kidney
function, guiding diagnosis, management, and thera-
peutic decisions in patients with kidney disease. Tradi-
tional approaches, such as the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equation,
though widely utilized, grapple with inherent limita-
tions, potentially compromising diagnostic accuracy
[3]. To confront this critical issue, the European Kid-
ney Function Consortium (EKFC) has introduced new
equations for GFR estimation using both creatinine and
cystatin C, which promise to enhance the precision and
applicability of kidney function assessment. Moreover,
a recent KDIGO 2024 Clinical Practice Guideline for
the Evaluation and Management of Chronic Kidney
Disease has recommended using the combination of
creatinine and cystatin C (creatinine and cystatin C—
based estimated glomerular filtration rate [eGFRcr-
cys]) for assessment GFR category (1B) [4]. However,
the successful integration of the EKFC equation into
clinical practice necessitates widespread awareness and
adoption among healthcare professionals. This editorial
aims to introduce the Ukrainian nephrology commu-
nity, as well as a broad readership of the journal, to this
innovative approach to kidney health assessment.
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The limitations of creatinine-based GFR estima-
tion. Serum creatinine, a byproduct of muscle metabo-
lism, has been the backbone of GFR estimation for de-
cades. However, its utility is marred by significant limi-
tations. Creatinine production varies with muscle mass,
diet, and other physiological processes, leading to in-
accuracies in GFR estimation, especially in individuals
with atypical body compositions or dietary habits [5, 6].
Creatinine-based GFR estimation can also be less ac-
curate in specific populations, such as the elderly, indi-
viduals with extreme body compositions, and those with
acute kidney injury [3]. In these cases, the equations
may not accurately reflect kidney function, leading to
potential misclassification of CKD stages. Moreover,
creatinine clearance exceeds GFR because creatinine is
not only filtered by the glomeruli but also secreted by
the proximal tubule. This can lead to an overestimation
of GFR. Conversely, in conditions where muscle mass
is reduced, such as in elderly or malnourished individu-
als, GFR may be underestimated [3, 5]. Lastly, some
medications can inhibit tubular secretion of creatinine,
thereby increasing serum creatinine levels without a
corresponding decrease in GFR, leading to an overesti-
mation of CKD severity [7].

The role of cystatin C in enhancing GFR estima-
tion. Cystatin C, a low molecular weight protein pro-
duced at a constant rate by all nucleated cells, offers a
promising alternative or complementary biomarker for
GFR estimation [8]. One of the key advantages of cys-
tatin C is its independence from muscle mass, making it
particularly valuable in populations where muscle mass
may vary significantly, such as the elderly, individuals
with malnutrition, or those with muscle wasting condi-
tions [9]. This independence from muscle mass confers
cystatin C with greater accuracy in estimating GFR,
especially in patients with early-stage kidney disease
where changes in muscle mass may not yet significantly
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affect creatinine levels [8, 9]. Studies have demon-
strated that cystatin C has a higher diagnostic sensitivity
for abnormal GFR compared to creatinine [10]. This
means that cystatin C is more likely to identify patients
with reduced kidney function.

Introducing the EKFC equation. The EKFC has
developed a new equation that incorporates both serum
creatinine and cystatin C levels, aiming to overcome
the limitations of previous formulas. This innovative
approach is grounded in extensive research and valida-
tion across various populations [11-13]. The EKFC
equation is race- and sex-free, addressing ethical con-
cerns associated with previous equations and promot-
ing a more inclusive and equitable assessment of kid-
ney function. By combining both markers, the EKFC
equation offers a more reliable estimate of GFR, par-
ticularly in individuals where discrepancies between
creatinine-based and cystatin C-based estimates exist.
This approach aligns with the principles of personalized
medicine, emphasizing tailored healthcare interven-
tions based on individual patient characteristics.

However, the successful integration of the EKFC
equation into clinical practice requires widespread
awareness and adoption among healthcare profession-

als. To facilitate this, the EKFC has made a calcula-
tor available online at ekfccalculator.pages.dev, and
there are ongoing efforts to develop additional tools
to improve the implementation of these equations.
These tools are crucial for enabling healthcare provid-
ers to easily apply the EKFC equation in their clinical
practice, ensuring that patients benefit from the most
accurate and equitable assessment of kidney function
available.

In conclusion, the development of the EKFC
equation marks a pivotal moment in the evolution of
GFR estimation. As the medical community continues
to embrace the EKFC equation, it is crucial to familiar-
ize healthcare providers with its application and impli-
cations. We sincerely believe that the evidence, as out-
lined above, and this editorial support the widespread
adoption of the EKFC eGFR equations in Ukraine.

Key words: Chronic kidney disease, glomerular
filtration rate, European Kidney Function Consortium,
equation.
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Penakuiiina indopmaiisa: eBoomnist OiHKH IMBUIKOCTI KJIy0OYKOBO1
(dinbTpanii, — HoBa popmyaa EKFC

JlepxaBHa yctaHoBa “HailioHanbHUIT HAYKOBUI LICHTP Xipyprii Ta TpaHCIIAaHTOJIOTI1
iM. O.0. lanimoBa HAMH VYkpainu», Kuis, Ykpaina

JlockoHane BU3HAYEHHS CTallii XPOHIYHOI XBOPO-
6u Hupok (XHH) e cepitozHoro mpobJieMolo K y CBiTi
3arajiom, Tak i B 3aKJIalax OXOPOHU 3[0POB’S YKpaiHU
30kpema. CkaaHicTh olliHKU cTafaii XXH vacto npu-
3BOJUTH N0 TilO- YW TilepAiarHOCTUKM, MOCUJIION0-
91 HEeOOXiAHICTh OiJBII TOYHUX METOXNIB BU3HAYECHHS
IK® [1, 2]. Ouinka ILIK® € HapiXHMM KaMeHeM
OLIIHKM (PYHKIIi1 HAPOK, JMiaTHOCTUKU Ta JIiKYBaHHS
MAlli€EHTIB 3 3aXBOPIOBAHHAMU HUPOK. TpamuuiiiHi
minxonu, taki gk ¢opmyna Chronic Kidney Disease

Mykola Kolesnyk
director@inephrology.kiev.ua

Epidemiology Collaboration (CKD-EPI), xoua i1 mm-
POKO BMKOPUCTOBYETHCSI, Ma€ OOMEXEHHS, SIKi TPU-
3BOJSATh MO 3HUXXEHHSI TOYHOCTI BU3HAUYEHHS CTalii
XXH [3]. HemonaBuo, European Kidney Function
Consortium (EKFC) npencraBuB HOBY dhopmyny st
ouinku [IIK® 3 BUKOpUCTaHHSIM SIK KpeaTUHiHY, TaK i
uuctatuny C, siKa MiABUILY€E TOYHICTh OLIIHKY (PYHKIIi1
Hupok. binemre Ttoro, KDIGO 2024 Clinical Practice
Guideline 3 miarHoctuku Ta JikyBaHHsI XXH pexo-
MEHIY€ BUKOPUCTOBYBAaTU KOMOIHAIIil0O KpPEaTUHiHY
Ta nucrtatuHy C (po3paxoBaHa IIBUAKICTh KIIyOOUKO-
Boi (inbTpallii Ha OCHOBI KpeaTuHiHy Ta uuctatuny C
[eGFRcr-cys]) nist ouinku kateropii HIK® (1B) [4].
OpHak ycnintHa iHterpauiss HoBoi dhopmynu EKFC y
KJIiHiYHY TTPAKTUKY BUMAara€ yCBiJOMJIEHHSI HEOOXif-
HOCTi 11 MPUNWHATTS MEIWYHUMMU TpauiBHUKaMu. Ll
penakiiiiiHa CTaTTsS Ma€ Ha MeTi O3HAOMUTHU yKpaiH-
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CbKY He(hPOJIOTiUHY CHIJIBHOTY, a TAKOX IIUPOKY ay-
JUTOPIil0 YUTAUiB XYpHAITYy 3 UMM iHHOBALIHUM i/~
XOJ0M OLIiIHKU (PYHKIi1 HUPOK.

Oomexenns oninku IIIK® Ha ocHOBi KpeaTn-
HiHy. CUpOBaTKOBUI KpeaTUHiH, MOGIYHUI MPOAYKT
M’S130BOTO MeTaboJ1i3My, TPOTITOM HeCSATUJITHL OyB
ocHoBolo oiiHku [ITK®. [Ipore, yTBOpeHHsT KpeaTu-
HiHY 3MiHIOETBCS 3aJIEXHO Bil M’S30BOI Macu, HAi€TU
Ta iHmUX (i3ioNoriyHUX MpoleciB, 1O MPU3BOIUTH
no HerouHocTel owinku IHIK®, ocobnmuBo B ocid 3
HETUMOBUMHU CTPYKTYPOIO TiJla (HAampUKJaA aMMIyTo-
BaHa HVXHS KiHIliBKa) a00 Xap4yoBUMU 3BUYKaMU |5,
6]. Owuinka IIIK® Ha 0CHOBi KpeaTUHiHY TaKOX MOXKe
OyTH MEHIIl TOYHOIO Y 0Ci0 MEeBHUX MOMYJISLIiN, TAKUX
K JIIOOW TOXUJIOTO BiKy, OCOOM 3 €KCTpeMaJlbHUM
CKJIaJIOM TiJla 60 XBOPi 3 TOCTPUM yPaKEeHHSIM HUPOK
[3]. B Takux Bumaakax ¢opmyna CKD-EPI moxe He-
TOYHO BigoOpakatu (pyHKIIil0 HUPOK, 110 MPU3BOAUTH
0 TIOTEHUIHHO HempaBWIbHOI Kiaacudikarii cramii
XXH. KpiMm TOro, kjlipeHC KpeaTHHiHYy IepeBUIIYE
IK®, ockinbku KpeaTuHiH (GiIbTPYETHCA HE TiMBKU
KIyOOUYKaMHU, ajie TaKOX CEKPETYEThCS MPOKCUMAIIb-
HUMM KaHAJIBLSAMHU, 110 MOXE MPU3BOAUTHU IO 3aBU-
meHHs [IK®. I, HaBmaku, B yMOBax, KOJIM M’SI30Ba
Maca 3MEHIIEHa, HaAMpUKIaa y JIoAeil MOXWIOro BiKy
abo mrofeii 3 xapuoBolo HegocTtaTHicTio, IITK®, po3pa-
XOBaHa HA OCHOBI KpeaTuHiy, MOXe OyTU XMOHO-3aHU -
xeHoto [3, 5]. HacamkiHelb, Aesiki JikapchbKi 3acoou
MOXYTh MTPUTHIYYBAaTH KaHAJbLIEBY CEKPELIil0 KpeaTh-
HiHy, TAKMM YMHOM ITiJBUILYIOYU PiBEHb KPEATUHIHY
B cupoBarili 6e3 BianosigHoro 3HmxeHHs IK®, mo
MPU3BOIUTH [0 Mepeollinku TskkocTi XXH [7].

Poas mucratuny C y nokpamenni oninku [ITK®.
Hucratun C, OiJIOK 3 HU3BKOIO MOJIEKYJSIPHOIO Ma-
COI0, SIKMI 3 TOCTIMHOW IIBUIKICTIO MPOAYKYETHCS
yciMa SIAPOMICTKUMU KJIITUHAMU i € aJbTEPHATUBOIO
abo mogatkoBuM Oiomapkepom IIK®D [8]. Ognielo 3
KJTIIOUOBUX TMepeBar nuctatuHy C € Horo He3aJIeXHiCTh
BiJ M’130B01 MacH, 1110 HaJla€ nepeBary Horo 3acTocy-
BaHHIO Yy JIIOE MOXUJIOro BiKy a00 3 HeIOCTaTHICTIO
xapuyBaHHs [9]. Llg HesanexHicts uuctatuny C Bin
M’s130BO1 Macu 3abe3neuye Oinbiry TouHicTh [HIK® y
Mali€eHTIiB i3 paHHbOO cTadiero XXH, ocKiabku 3MiHU
M’S130BO1 MacHl MOXYTb Ill€ CYTTEBO HE BIUIMBATU Ha
piBeHb KpeaTuHiHy [8, 9]. JocmizxeHHsI TPOAEeMOH-
cTpyBajiu, 10 HuctaTuH C Mae BUILY AiaTHOCTUYHY

References (JIireparypa):

yyTnuBicTh 1ist LLIK® mopiBHsaHO 3 KpeatuHiHoM [10].
Lle o3Hauae, 1o nucratvH C 3 GibLIOI0 MMOBIPHICTIO
BHU3HAYMUTD MALIEHTIB 31 3HMXKEHOIO (PYHKIII€EIO HUPOK.

Brnposamxkenns ¢gopmyau EKFC. 3a s ycyHneH-
Hs1 OOMEXEHb MOMepPeHiX PiBHSIHb Ha OCHOBI KpeaTu-
Hiny, EKFC po3pobuB HOBY (popMyJy, siKa BKJIIOYAE
KOHIIEHTpallil KpeaTuHiHy Ta uuctatuHy C cupoBart-
ku KpoBi. Lleil iHHOBaLiiHUIA MiaXiJ IPYHTYETbCS Ha
MAacCIUTaOHUX JOCIAXEHHSX Pi3HUX TPyH HACEJIEHHS
[11-13]. ®opmyna EKFC He 3amexuThb Bin pacu Ta
CTaTi, BUpPillye eTUYHI MpobjieMu, OB’ A3aHi 3 Morne-
penHiMU PiBHSIHHSMM, i cipusi€ OibIll KOMILIEKCHIM
Ta TOYHIN ouiHui GyHKii HUpoK. [loeagHyoun odu-
nBa mapkepu, popmyna EKFC npononye 6inpin Ha-
niviny ominky IIK®, ocobauBo y ocid 3 cyrreBUMU
PO30iKHOCTSIMU MiX OL[IHKAMW Ha OCHOBi KpeaTUHiHY
Ta uuctatuny C. Leil migxia y3roaxKyeTbcs 3 TPUHLIU -
naMy TEpPCOHaTi30BaHOI MEOUIIMHU, HAaroJolIyIOUYu
Ha iHAUBiAYyaJbHUX MEIUYHUX BTPYYAHHSIX Ha OCHOBI
0CO0IMBOCTEN KOHKPETHOTO Malli€HTA.

OpHak ycmimHa iHterpauiss ¢opmynu EKFC y
KJIiHIYHY TPAKTUKY BUMAara€ IMUpoKOro yCBiOMJIEH-
HSI HEOOXiZHOCTI 1i MPUNAHATTS MEIWYHUMU TpaliB-
Hukamu. 3 wiero Meroro, EKFC po3poOuB OHJIANH-
KAJBKYJIATOP, JAOCTYNHUHA 324 UIUM NOCWIAHHAM
ekfccalculator.pages.dev. 3ycumist 3 po3pobku 10-
JNaTKOBUX iHCTPYMEHTIB I8 MOKpPAILIEHHS peaji3allil
1IbOTO PiBHSIHHSI TPUBAIOTh. Taki iIHCTPYMEHTU MalOTh
BUpillaJibHE 3HAYEHHS AJIS1 TOro, 100 MeAWYHi mpa-
LIiIBHUKU MOTJIM JierKo 3acTocoByBaTH popmyny EKFC
y KJiHIYHI TpakTUlli, TapaHTYIOUMW, IO MalliEHTU
OTPUMAIOTh HAWTOUYHIIY OLIHKY (PYHKIIi1 HUPOK.

Takum ynHOM, po3pobka piBHsSHHSI EKFC 3Ha-
MEHYE CO0010 KJIIDYOBUI MOMEHT B €BOJIIOLI1 OLiHKHU
IIK®. OckinbkKyu MeOWYHE CIIBTOBAPUCTBO TiIbKU
po3nounHae BnpoBamkeHHs ¢dopmynu EKFC B wme-
JMUYHY MPaKTUKY, BKpall BaXJIMBO O3HAWOMMTH JliKa-
piB 3 MoxuBicTiO 3acTocyBaHHs EKFC IIIK®.

Mu mupo BipuMO, 110 AOKAa3U 3a3HAYEHi BUILE i
LS penakuiiHa iHdopMallisi CIpUITUMYTh IIIUPOKOMY
BrpoBamkeHHI0 popmynn EKFC IITK® B YkpaiHi.

KmouoBi caoBa: xpoHiuHa xBopoOa HMPOK,
IIBUAKICTh KJIYOOUKOBOI (pinpTpalii, €Bporneiicbkuii
KOHCOPUiyM DYHKIii HUPOK, PiBHSIHHS.

KondaikT inTepeciB: aBTopu 3asiBASIIOTH TIPO Bif-
CYTHICTh KOHKYPYIOUMX iHTEPECIiB.
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Resume. In recent years, there has been a significant increase in the need for nephrologists
to participate in the treatment of cancer patients. The reasons for this are the high incidence
of kidney involvement in cancer patients and the increase in the prevalence of malignant
processes in nephrological patients.

There are many reasons for kidney damage in patients with oncopathology (drug-induced,
paraneoplastic lesions, etc.), and in patients with chronic kidney disease (CKD) 1-V, VD,
and VT the risk of malignant diseases is significantly higher than in the general population.
In both groups of patients, kidney function is a qualificatory determinant of the volume and
effectiveness of treatment, duration, and quality of life.

The complexity of the relationship between oncopathology and the kidneys, acute kidney
injury (AKI), CKD, and oncopathology dictates the urgent need for both training of specialists
in onconephrology and determining the organizational principles of the functioning of this
type of specialized medical care.

Thus, interdisciplinary knowledge and experience which will be implemented through
the subspecialty “onconephrology”, training of nephrologists in this important component
of modern nephrology and the creation of outpatient or hospital units is a crucial stage
in the organization of specialized medical care for nephrological patients in general and
onconephrology profile in particular.

Conclusions. Onconephrology is an important component of specialized medical care
for cancer patients; Its implementation will improve the prevention, diagnosis of kidney
damage, treatment outcomes, and the quality and duration of life of such patients.

The National Expert Group “Onconephrology ” of the Ukrainian Association of Nephrologists
and Kidney Transplantation Specialists (UAN and KTS) through the creation of an
appropriate specialization program in nephrology, training of nephrologists, oncologists,
the use of all available forms of raising awareness can contribute to the development of
onconephrological care in Ukraine.

Supercluster health care facilities of hospital counties will be the basic institutions for
providing onconephrological care to patients.

Key words: onconephrology, chronic kidney disease, acute kidney injury, glomerular
filtration rate.
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M.O. Koaecnuk

OnxkonedpoJioriyuna 70noMora: YoMy BOHA HEOOXiaHa
i K 1i CTBOpPUTH B YKpaiHi

JepxaBHa ycraHoBa “HauioHaabHWIT HAYyKOBUI LIEHTP Xipyprii Ta TpaHCIUIAHTOJIOT 1
iM. O.0. IanimoBa HAMH VYxpaiuun», KuiB, Ykpaina

Pestome. Ocmannimu poxamu cnocmepieacmocs 3HAUHe 3pOCMAHHA HeoOXIOHocmi yuacmi Hegponoeie y AiKyeaH-
HI nayienmie 3 OHKO0AO0IMHUMU 3aX80pHOGAHHAMU. [IputuHamu yboeo € 8UCOKA Hacmoma ypaxceib HUPOK y OHKOX80PUX
ma 3poCManHs po3n08CHO0NCEHOCMI 3N0KICHUX NPoUecie y nauieHmie HeghpoaoeiuHozo nppoginto.

Y nayienmie 3 onkonamonoeicto nowKo0iCeHHA HUPOK BUHUKAIOMb 3 0A2aMbOX NPUHUH (MEOUKAMEHMO3HO iHOY-
KO0BAHI, NAPAHEONAACMUYHI YPAJICEHHS [ M.N.), A Y X80PUX HA XpOoHIUHY x60po0y nupok (XXH) I-Vem., VI, VT puszuku
BUHUKHEHHS 3108KICHUX X6OP0OO CYMMEBO UYL, HidC 8 NONYAAUT.

Y obox epynax xeopux @yHKUis HUPOK € GU3HAUANbHOIO OemepMiHaHmMow 00 emy i ehekmugHocmi AiKy8aHHs,

mpueansocmi ma SAKOCmi ICUmmsi.

CkaaoHicmb 83aEM036 *13Ki6 Midic OHKONAMOAO0IEID Ma HUPKAMU, 20cmpum noutkooxcenusm nupok (I'TH), XXH
i onkonamoanoeiero, OUKmMye HaeaabHy HeobXIOHICMb K Ni020MOBKU cheyianricmie 3 OHKOHeppoao2ii mak i GU3HaA4eHHs
0peaHizauitinux 3acad YHKUIOHYBAHHSA Ub02o 8UJY CeUianiz08anoi MeouuHoi donomoeu.

Omoice, mixncoucyunainapHi 3HaHHA i 00c8io, AKi peanrizyeamumymscs uepe3 cyocneyiaibHicb «OHKOHe@poao2is»,
mpeHineu Hegponoeie 3 yiei 8axcausoi ckaadogoi cyuacHoi Hegponoeii ma cmeopeHHs amoOyAamopHUX abo 20CRIMAAbHUX
niopo3adinie, - 6U3HA4ANbHUIL eman opeanizayii cneyianizosanoi meouuHoi donomoeu He@pPoONOCIMHUM XEOPUM 3A2AN0M i

OHKOHeppoa02iuH020 npointo 30Kpema.

Bucnosxu. Onxonegponoeia € 8axcauor ckaadosorw cneyianizoganoi MeouuHoi donomoau OHKoXeopum, ii 3a-
npo8aodicerHs NOKpawums npoQitaKkmuky, 0iaeHOCMUKY Ypadcedb HUPOK, pe3yAbmamu AiKYy8aHHs i m.4. aKicms ma

mpueanicms Jcumms makKux nayicHmis.

Hauionanvha excnepmua epyna «onkonegponoeis» Yipaincoioi acouyiauii Hegpponoeie i paxieuyie 3 mpancniau-
mauii hupku (YAH i| @TH) uepes cmeopents 6i0nogionoi npoepamu cneyianizauii 3 Hegpponoeii, mpenineie Heghponoeis,
OHK0/102i8, 3aCMOCY8AHHSA 8CIX 00CMYNHUX (DOpM nideuweHHA iX iHGhopmosanocmi cnpusmume po3sumky OHKOHeppoao-

2iuHoi donomoeu 6 Yipaini.

Haoxknacmepni 3axnadu oxoporu 300p06’a eocnimanbHux okpyeie 6yoymes 0a308UMU YCMAHOBAMU 3A0e3NeUeHHS

OHKOHe@pon02iuHOT donomoeu X80pum.

KmouoBi cioBa: onxonepponoeis, xponiuna xeopoba HUPOK, 2ocmpe ROUKOOICEHHS HUPOK, WEUOKICMb KAyoou-

K0860I (hinompauii.

Beryn. OcranHiMu poKaMu CIOCTEPIiraeThCs 3Ha-
YHE 3pOCTaHHSI HEOOXiAHOCTI yyacTi He(pOJIOTiB y JIi-
KyBaHHIi Ialli€HTIB 3 OHKOJIOTIYHUMM 3aXBOPIOBAHHSI -
mu [1]. [IppuriHaMH 1IbOTO € BUCOKA YaCTOTa ypaxKeHb
HUPOK Y OHKOXBOPHMX Ta 3POCTaHHS PO3MOBCIOIXKE-
HOCTI 3J105KiCHUX TPOLECiB y MalLli€eHTiB HePOoJOoTiu-
Horo nppodimo [2].

VY maiieHTiB 3 OHKONATOJOTIE€I IMOIIKOIKEHHS
HUPOK BUHUKAIOTh 3 0ararbOX MPUYMH (MeIUKaMEH-
TO3HO iHIYKOBaHi, IapaHEOIUIaCTUYHi ypaXeHHS i
T.I1.), 4 Y XBOPUX Ha XpOHiYHY XBOpoOy HUpoK (XXH)
I-Vcr., VI, VT pusuku BUHUKHEHHS 3JI0SIKiCHUX
XBOPOO CYTTEBO BUIL, HiX B mmormyJrsuii [3-8].

Y 000X rpynax xBopux (pyHKIlisi HUpOK € BU3Ha-
YaJIbHOIO JIeTePMiHAHTOIO 00’eMy i €(heKTUBHOCTI JIi-
KYBaHHS, TPMBAJIOCTI Ta AKOCTI XXUTT [9-13].

Mukoaa KoJjecHuk
director@inphrology.kiev.ua

YuM MeHIlla IBUAKICTh KJIYOOUKOBOI (inbTpallii
(IIK®), TuM BUIlIA CMEPTHICTh cepel OHKOXBOPMX
[14].

Okpim toro, 3HmxeHHs [ITK® Ha koxHi 10 mi/xB
MiABUILYE pU3UK BUHUKHEHHST paKy y xBopux Ha XXH
Ha 29% [15]. Y mauientiB 3 XXH V]I KyMyIsTUBHUI
PU3UK PO3BUTKY 3JIOSKICHUX MYXJIMH 4epe3 I’SITh pO-
KiB ckiamae 9,5% [16]; xBopi Ha XXH VT marwots y 2,1
pa3u Oinblly AMOBIpHICTb PO3BUTKY paky, HiX y 3a-
raupHii momysuii [17].

CkJanHicTh B3a€EMO3B’S13KiB MixK OHKOITaTOJIOTI€E0
Ta HUpKaMU, TOCTpUM TolnKoaxkeHHsIM HupokK (I'TTH),
XXH i oHkomnaToi0ri€0, AMKTYE HarajabHy HEOOXia-
HiCTb SIK MiATOTOBKM CIELialicTiB 3 OHKOHe(dpoorii,
TakK i BU3HAUYEHHS OpraHizalliiHUX 3acaj GYHKIiOHY-
BaHHS 1IbOTO BMIY CIelliali3oBaHOI MEIUYHOI JOTMO-
moru [1].

CTBOpeHHS CreLiali3oBaHUX MiXAUCLUILTiHAD-
HUX KIiHiK, Hanpukaaa, [ JiKyBaHHS TNalli€HTiB
3 CEeplLEeBO-CYAMHHUMM XBOpOOaMU, XPOHiIYHOIO 00-
CTPYKTUBHOIO XBOPOOOIO JIeTeHb, XBOPOOAMM OMOPHO-
PYXOBOro amapaty, MpOAeMOHCTPYBaIW BUILY KJIiHi4-

8 MpobAeMM OPraHi3aLLi TO eKOHOMIKM
HEPPOAOTIYHOT AONOMOTI
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HY €(EeKTUBHICTb, 3MEHILIEHHS KiIbKOCTI HACTYIMHUX
rocmiraiizatiii i ix TpuBanocti [18-23].

OTxe, MiXXIUCUUIUTIHAPHI 3HAHHS 1 JOCBil, SKi
peanizyBaTUMYTbCSl 4epe3 cyOcnelialbHiCh <«OHKO-
Hedposiorisg», TpPeHiHTM HedPOJIOTIB 3 1i€l BaXKJIUBOI
CKJIaIOBOI Cy4yacHOi HedpoJiorii Ta CTBOpeHHs am0y-
JIaTOpHUX a00 rocmiTaJibHUX Migpo3AiniB, — BM3Ha-

of Kidney Care

YaJIbHUM eTan opraHisalii creuiajaizoBaHOT MEAMYHOT
JOMOMOTH He(PPOJOTIYHUM XBOPUM 3arajioM i OHKO-
HedposoriuHoro npodiaio 3okpema [24-25]. Y tabnu-
i | momaHi OCHOBHI MPUYMHU CIPSIMYBAHHS OHKOX-
BOpOTro 0 Hedposora/oHKOHedposora/oHKOHePPO-
JIOTiYHOTO BidiIEHHS.

Tabauys 1

OCHOBHi PUYMHY CIPAMYBAHHS OHKOXBOPOTO 10 HedpoJiora/oHKoHedpoJiora/
onkonedpooriunoro Bixginenus [1, 26, 27]

I'TIH, I'’XH a6o XXH mo, mim yac abo miciig AiarHOCTUKM/TiIKyBaHHSI OHKOIIATOJIOTi1

JucenekTposiTeMisl Ta TOpPYyIIEHHs KUCIOTHO-IyXHoi piBHOBaru (KJIP)

[Iporeinypist Ta/a00 JIEHKOIUTYPis YU €PUTPOILIUTYPisT

I'TTH

OO06paHHS XipyprivHOi TAKTUKY Ta/a00 MEeIMKaMEHTO3HOTIO JIiIKyBaHHs y oHKoImamieHTiB 3 XXH, '’XH,

OmuiHKa pU3KMKy Ta BU3HAYEHHSI CTIOCO0IB CTIOBUTBHEHHS porpecyBaHHs XXH y oHKOXBOpux

HUPKH

O1liHKa MOXJIMBOCTI BKJIFOUEHHS MALIIEHTIB 3 pAKOM B aHAMHE3i 0 JIMCTA OYiKYBaHHS TPaHCIUIAHTALli1

OnkockpuHiHT y xBopux Ha XXH I-V, VI, VT

OHKOXBOPOTO.

OHKOreMarToJIoriuHi XBopoou (MHOXXMHHA Mi€JloMa, MOHOKJIOHaJIbHA raMMOIIaTisl, XpOHiuHa
JnimMgouuTapHa Jieiikemis, Jimdpomu) 3 ozHakamu I'TTH, I'XH, XXH
BuzHaueHHS TOLJIBHOCTI MOYaTKy ab0o MPUITMHEHHS Tiali3HOi HUPKOBOi 3aMicHoi Tepamii (IH3T) y

HaBiTh 1ieii HEMOBHUI TNepelikK CBITYUTL TIPO
BaXXJIMBICTh 3aJy4eHHsI HedpOoJoriB/OHKOHE(hPOIOTiB
0 00CTeXXeHHSsI, BUOOpY JIiKyBaHHSI, 00’€MY Ta TpUBa-
JIOCTi MOHITOPUHTY OHKOXBOPUX.

Poszsutok I'TTH Haii6inblil HeraTMBHO BIJIMBA€E Ha
BCi CKJIaJIOBi 1iarHOCTUKM Ta JIIKyBaHHSI OHKOXBOPOTO,

OCKIiJIbKM CYTTEBO 3BYXKY€E a00 B3arajli yHeMOXJIUBIIOE
iX 3ailiCHEHHs He3ajexHo Bin ii mpuuunu [4, 7, 28,
29]. ¥ tabauwi 2 HaBegeHO ocHOBHI npuynHu I'TIH y
OHKOTAIliEHTIB.

Tabauys 2

T'ocTpe nomxkoKeHHs HUPOK Y OHOKoNAaNi€eHTiB [1]

[MocTpenanbHe/ ITyxJMHU CeYOBUBITHUX LIISXiB
OBCTPYKTHBHE 30BHiLIHS KOMITPECisi CEeUOBHMBITHMX ILISIXiB 30LTbLIEHIMY JTIM(bOBY31aMH,
MyXJIMHaMU YepeBHO1 MOPOKHUHU ab0 Ta3y
PeTponepuroHeanbHuii pidopo3 yHaCHiIOK MPOMEHEBOI Teparrii
ITapenximaTo3He Tybynoinmepcmuuianvhe

Konrpact-ingykoBana I'TTH

MenukameHto3Ho-iHAykoBaHa ['TIH (miypetuxku, HCII3I1; amiHomiKO3UIM,
aMmboTepuliuH B, iHTiGiTOpU KaTbLIMHEBPUHY)

TyOynsipHa TOKCMYHICTB ITicJIsl 3aCTOCYBaHHSI JIiIKapChKUX 3aco0iB (J13)
IJIATUHHA a00 METOTPEKCaTy

aJIOITyPUHO)

Toctpuit TyoynointepctuniansHuiit Hepput (HCII3II, anTHOiOTHKY,

IMyHOMeniTiOBaHMIT iIHTEPCTULIATBHU HEPPUT ITiCIIST 32aCTOCYBAHHS
1HTi0iTOPiB KOHTPOJIBLHUX TOYOK

CuHApOM JTII3UCY MyXJIMH

IMuninaposa Hedomnatis (Mi€eJIoOMHa HUPKA)

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N22 (82) 2024
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IIpoodosxcenns mabauyi 2

ITapenximaTo3He

IndinpTpaltis HUPOK y pasi TiMponeiiko3y

(npodosxcenns)

INeuinkoBa BEHOOKII03MBHA XBOpO0Oa

Tnomepyaaphi

[MapaHeomnacTHYHMIA TTIOMEPYIOHEDPUT

IMomkomkeHHs MOAOUUTIB Micis 3acTocyBaHHs aHTU-VEGF Tteparii,
iHrioiropiB mTor, 6idhocoHaris, iHTEpPEpOHY)

IMyHO-MeniiioBaHUIT TIOMEPYTOHE(DPUT, ACOLIIMOBAHMIA i3 3aCTOCYBAHHSIM
IHTi0iTOPiB KOHTPOJIBLHUX TOYOK

AL-aminoino3, MeMOpaHO3HO-TIpOIipepaTUBHUI rIIOMepyJIOHEDPUT

Cyounne

ITpomeHeBa Hedpomartisi, Hedponarist BHacainoK 3acTocyBaHHs aHTU-VEGE,
reMiuTabiny, MitToMiuuHy C, iHriOGITOPiB KOHTPOJBHUX TOYOK

IIpepeHanbHe

l'inoBoJsiemist BHACTiIOK OJIIOBOTH, Jiapei; CETCHUC, TilepKaablieMid,
niyperriku, HCII3II, inrioitopu AII®/BPA, iHri6iTOpY KaablHEBPUHY

CKOpOEHHSI:
Hecmepoioni npomusananwvhi npenapamu; VEGF
endomenir).

PospaxynkoBa IIIK® € ayxe BaXJIMBUM ITOKa3-
HUKOM [JI1 MPaBWILHOTO BUOOpPY Ta KOPUTYBaHHS
103 JI3, y ToMy 4MCIi MOTEHIIHHO He(POTOKCUYHUX.
IMouryku xpamoro Mmerony ouinku LIIK® gk y 3araib-
HilA momyJsii Tak i y OHKOXBOPUX MPOAOBXKYIOThCS
[30, 31, 32]. ®opmyna CKD-EPI 3 BuKopucTaHHIAM
BU3HAUYEHb KpEaTUHiIHY Ta ILIMCTaTUHY JIEMOHCTPYE

AIlD — aneiomensunnepemeopiorouuii pepmenm; bBPA — baokamopu peuenmopie aneiomensuny 11; HCII3IT —

- vascular endothelial growth factor (¢paxmop pocmy cydurnozo

MPUIHATHY Kopessiio 3 daktuynoro KD [33,
34]. Toune BuMiproBanHs LIIK® 3a nonmomoroxo MeTo-
niB cuuHTUIrpadii 3 TexHeieM-99 m DTPA € 3o0tum
CTaHIAPTOM.

JlucenekTpoiTeMisi y OHKOXBOPUX MOTpeOye CBO-
€4YacHOI 1iarHOCTUKM Ta Kopellii, OCKIIbKY MOXe OyTr
XUTTE3arpoxywouoro (Taodma. 3).

Tabauys 3

ITpuunnu aucenekTpoJiiTemii y onkonamieHTis [1]

limoHaTpiemist Brpatu uyepes nIyHKOBO-KUIIIKOBUI TPaKT, Tia3uau, HeaaeKBaTHA iH(Y3iliiHa
Teparis
Hupo3s neuinku, I'TTH
l'inoTupeos, HEAOCTATHICTL HAAHUPKOBUX 3AJ103
IMapaHeoIuTacTHYHWI CHHAPOM HEaleKBaTHOTO CUHTE3Y aHTUIIYPETUIHOTO TOPMOHY
(IpiOHOKIITUHHUIA paK JIETeHiB, paK TOJ0BU Ta LK1, paK TOJJOBHOTO MO3KY TOLIO)
CUHIpPOM HeaJeKBaTHOTO BUBUIbHEHHST aHTUIIIyPETUYHOTO TOPMOHY BHACITiIOK
3aCTOCYBaHHS JJiKapChbKUX 3ac00iB (LMKI0(ochamin, BIHKPUCTUH, BiHOIACTUH,
LMCTIJIATUH)
lNnokaniemist JiypeTuKH, NUTYHKOBO-KUIIIKOBI BTPATH, TIOCTOOCTPYKTUBHA IOJIiypist
HwncmmatnH, idocdamin, amdorepuiiva B, amiHorTiKO3MIN
ExromiuHa cekpentis AKTT (kapuvHOigHI MyxJIMHUA OpOHXiB, APiIOHOKIIITUHHUI paK
Ta afieHOKapIIMHOMA JIETEHb)
l'inepkaniemist I'TTH
HenocraTHicTh HAIHUPKOBUX 3aJ103
CHUHOpOM JTi3UCy MyXJIUHUA
Tinepkamiemist IaTi6iTOpM KanpuuHeBpuHy, HI13J13, TprMeTonpuM/cyabhaMeToKCca30II
TI'inogocdaremis Kaxekcist, HenoinaHHs, AeiuT BitamiHy D
JlixapchKi 3aco0u TIaTUHU
CunnpoM PaHKoHI (MHOXHMHHA Mi€oMa)
OHKOreHHa OCTeOMaIALIisT (XOHAPOCApKOMa, OCTE00JIaCTOMA, TeMaHTIONEepPULIMTOMA)

MpobAeMM OPraHi3aLLi TO eKOHOMIKM
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linepkanbiieMist

Cexkpertigs PTHrP myximHoro (emimepMoigHa KapIiiHOMA JIETeHIB, IIMMAKKA MaTKH ab0
IITYHKY)

Ocreomi3 (MHOXWMHHA Mi€JIoMa, METaCTa3yBaHHsI B KiCTKH ITyXJIMH MOJIOYHOI 3aJI03H,
MepeaMiXypoBOi 3AJI031, HUPOK, KAPLIMHOMU JIETEHB)

Tinep nmpoayxuisg 125-OH-Bitaminy D (1imdomu)

Tinmomarniemist

Jlixapchki 3aco0M MIaTUHU, LETYKCMMAaO0, IaHiTyMmyMao

ITeTnboBi AiypeTMKHU, iHTIOITOPY TPOTOHHOIL ITOMITA

CkopouenHst: AKTI — adpenokopmurxomponnuii eopmon; 3CH — 3acmiiina cepyesa nedocmamuicmo; HI13J13 — necmepoioni
npomu3sananvHi aikapewki 3acobu PTHrP - parathyroid hormone-related protein (npomein, noe»s3anuii i3

napamupeoionum 20pMoHOM)

ITonani naHi cBimyaTh MO HarajJbHy HEOOXiMHICTh

B YKpaiHi KapAWHAJIBLHOTO TOKpalleHHs npodeciiiHol

MiATOTOBKU HEMPOJOriB 3 MUTaHb OHKOHEMPOJIOTii,

CTBOPEHHSI MiXAWUMIUTIHAPHUX TPYI BiAMOBITHO 10

BapiaHTy OHKOITATOJIOTil (OHKOT€MaTOJIOTH, YPOJIOTH,

MIYJABMOHOJIOTH i T.I.), a B TIEPCIIEKTUBI OpraHi3ailis

BiITIOBiTHMX aMOYyJIaTOPHUX Ta/9W TOCITITAIBHUX Bif-

JIiJIEHD.

MoXIMBi LJISIXM BUPILLIEHHS BUILE TepeaideHuX

mpo6iem B Ykpaini [35, 36, 37].

1. OpranisyBaTd B CTPYKTYpi YKpaiHCHKOI acolialrii
HedpoJIoriB i ¢axiBLiB 3 TpaHCIUIAaHTAIlll HUPKU
HallioOHaJIbHY €KCIIEPTHY I'pyMny 3 OHKOHe(dpoJIo-
Tii, sIKa CIIpUSITUME PO3BUTKY OHKOHE(DPOJIOTid-
HOI JOTIOMOTH B YKpaiHi.

2.  EkcnepTHa Tpymna cTBOPUTH PO3MiI «OHKOHE(PPO-
JIOTisl» ISl TporpaMu crelianizailii 3 HedpoJorii i
nporpamMy BillTOBiTHOTO TPEHIHTY Ta 3a0€3MeUYUTh
iX IpOBEACHHS.

3. B mrari HagKJIacTepHOTO 3aKjagy OXOpPOHU
3II0pPOB’S IepeAOAYNTH ITOCATN OHKOHE(POJIOTIB.

4. TloetamHo yci cepTudiKoBaHi He(POIOTH MAIOTh
TPOUTYU TPEHIHTH 3 OHKOHe(PpOJIOTii Ha piBHi Hax-
KJIaCTepHUX 3aKJIadiB OXOPOHHU 3MOPOB’SI B KOXK-
HOMY TOCITITAIbHOMY OKPY3i.

5. @opmMmaiizyBaTd CTBOpEeHHS (OYHKIIIOHATBHUX
MDKIVMCUUIIIIHADHUX KOMAaH[ BiAIMOBiZHOro Ha-

Jlitepatypa (References):

MpPSMKY OHKOJIOTi1 3 3aJlydeHHSIM HedpoJora, OH-
KoHedpoJrora.

6. CrBOpUTH peecTp OHKOHEDPOIOTIYHMX MALliEHTIB
Y KOXXHOMY TOCITiITAIBHOMY OKPY3i.

BucHoBku. OHKOHe(dPOJIOTisl € BaXIMBOIO CKJa-
JIOBOIO CITelliali3oBaHOi MEAWYHOI JOMIOMOTYM OHKOX-
BOPUM; 11 3aMPOBAIKEHHS MOKPAIUTh MPOdiIaKTUKY,
JiarHOCTUKY YpaXXeHb HUPOK, Pe3yJabTaTH JiKyBaHHS i
T.4. IKiCTb Ta TPUBAJIICTb KUTTS TaKUX Malli€HTIB.

HamioHanbHa ekcrnepTHa Irpyna «OHKOHe(poJo-
risi» YKpaiHcbkoi acouianii HedpoJoriB i ¢axiBiliB 3
tpaHciutanTalii Hupku (YAH i ®TH) yepe3 cTBopeH-
HS BiAIMOBiAHOI MporpaMu crieliaizailii 3 Hedposorii,
TPEHiHTiB HE(POJIOTiB, OHKOJIOTIB, 3aCTOCYBaHHSI BCiX
MOCTYNTHUX (opM MiABUILEHHS 1X iHOOPMOBAHOCTI
CHPUSITUME PO3BUTKY OHKOHEMDPOJOTiYHOI JOMTOMOTHU
B YKpaiHi.

HanknactepHi 3aknaau OXOpoHU 3[0POB’S roc-
MiTaTbHUX OKPYTiB OyayTh ©6a30BUMU yCTAaHOBaAMM 3a-
0e3rneyeHHsI OHKOHE(POJIOTiYHOI JOTTOMOTY XBOPUM.

KondaikTt inTepeciB. ABTop 3asBisie Ipo BiaCyT-
HiCTh KOHMJTIKTY iHTEPECIB.

J:kepeso dinancyBanHsa. PoGora BuKoHaHa 6e3
(¢iHaHCOBOI MiATPUMKHU.

Indopmanisi npo BHECOK KOKHOT0 YY4aCHUKA. Po-
00Ta BUKOHaHa OTHOOCIOHO.
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Abstract. It is challenging to treat renal pelvic cancer in a solitary functioning kidney
and severe kidney dysfunction while preserving renal function. A 78-year-old man with
renal pelvic cancer and G4 chronic kidney disease was treated with high-dose adaptive
radiotherapy using helical tomotherapy with a total dose of 74 Gy in 37 fractions.
His serum creatinine level before radiotherapy was 190.1 umol/L, which temporarily
increased to 442. 1 umol/L at 9 months after radiotherapy, but gradually decreased to
181.3 ymol/L 2 years later with medical treatment. Follow-up MRI showed complete
tumor regression 5.5 years after radiotherapy, and dialysis was avoided. High-dose
adaptive radiotherapy may be a viable option for a solitary functioning kidney and
severe renal dysfunction complicated by renal pelvic cancer.

Keywords: kidney neoplasms, chronic kidney disease, intensity-modulated radiotherapy,
transitional cell carcinoma.
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IOkixipo Xama, Enyko Tate

DyHKIiOHAIbHO-30€epiraoua BUCOK0/I030Ba a1aNITHBHA NPOMEHEBA Teparis
PaKy HUPKOBOI MUCKH Y NAI[IEHTA 3 XPOHIYHOIO XBOPOOOIO €AMHOL
(yHKIiOHY10901 HUPKM: KJIIHIYHMIA BUNIAI0K
Bipginenns pamianitiHoi oHkoJorii, MennaHuii ueHTp Enorasa, Tokio, SmoHist

Pestome. Adanmuesna npomenesa mepanis paky HUpKOE0OI MUCKU MAE CYMMEBE 0OMENCEHHS Y NAUIEHMIB 3 HUPKO-
6010 Hedocmammuicmio. Lleil KaiHiuHUl 6UNAOOK OeMOHCMPYE YCRIiUHe NIKYBAHHS 78-piuHO20 40A08IKA i3 pAKOM HUPKOBOI
MUCKU ma XpoHIYHOW X60po0oro Hupok 1V cmadii, axuii ompumyeas 6ucoko00308y a0anmugHy npomeHesy mepaniro iz
3acmMoCcy8aHHAM CRipanrbHOi momomepanii i3 3aeanvHoro 003010 74 Ip 3a 37 ¢ppakuyiii. Pieenv kpeamuniny cuposamku 0o
npomeneeoi mepanii cmanosue 190, 1 mkmonv/n, AKuii mum4acoso niosuusuecs 0o 442, 1 mkmons/n uepes 9 micayie nicas
npomenesoi mepanii, are nocmynogo 3uusuecs 00 181,3 mkmonas/a uepes 2 poxu nicas npomenegoi mepanii 6e3 AiKy8auHs
eemodianizom. Konmpoavna MPT nokaszanra noswy peepeciro nyxaunu 4epe3 35,5 pokie nicas hpomeHesoi mepanii, a dia-
2i3y 80anoca yHukHymu. AdanmueHa npomeHesa mepanis y 6UCOKUX 003aX Moce OYmu ICUMmeE30amHUM 8apiaHmom
045 nayicHmie 3 paKom HUPK08oi MUcku e0UHOi QQYHKUIOHYIOUOT HUPKU MA HUPKOBOI HEOOCMAMHICMIO.

KnwouoBi cioBa: nosoymeopenus Hupok, XpoHiuHa X60poba HUPOK, UCOK0O0308a NPOMeHe8d mepanis, nepe-

XiOHO-KAIMUHHUIL paK.

Introduction. Most people live normal lives with
only one kidney, either due to congenital agenesis or
secondary causes such as injury, resection, or dysfunc-
tional disease [1]. However, if the only remaining kid-
ney is affected by cancer, surgical resection may cure
the cancer, but dialysis or kidney transplantation will be
required [2]. In general, radiotherapy for renal pelvic
cancer is given at a total dose of 35 to 55 Gy in standard
fractionated doses of 1.8 to 2.0 Gy per fraction over 4 to
6 weeks [3]. Here we report a case of successful high-
dose adaptive radiotherapy with helical tomotherapy
for renal pelvic cancer in a solitary functioning kidney
with severe renal dysfunction.

Case Report. A 78-year-old man presented with
macroscopic hematuria. Ultrasonography showed left-
sided hydronephrosis and a renal pelvic tumor in the
left renal pelvis. The right kidney was atrophied and not
functioning. After a biopsy of the left renal pelvic tu-
mor, he was diagnosed with moderately differentiated
urothelial carcinoma of the renal pelvis and a double J
ureteral stent was placed to relieve the hydronephrosis
(Fig. la and 1b).

His kidney function was severely impaired and sur-
gery was not indicated, so he was referred to our depart-
ment for radiotherapy. On admission, he was diagnosed
with G4 chronic kidney disease with a serum creatinine
level of 2.15 mg/dl and an estimated glomerular filtra-
tion rate (¢GFR) of 24.0 mL/min/m?2 (Table 1).

Yukihiro Hama
yjhama2005@yahoo.co.jp

Contrast-enhanced CT in the excretory phase
showed contrast excretion in the left kidney (Fig. 1c¢).
However, the right kidney was atrophic with little or no
contrast excretion, indicating that the kidney was not
functioning. Since the stent was placed prior to refer-
ral, his hydronephrosis had resolved. MRI revealed a
heterogeneous isointensity mass on T2-weighted and
short tau inversion recovery (STIR) images (Fig. 1d).
The tumor in the left renal pelvis showed a high sig-
nal on diffusion-weighted imaging (DWI) (Fig. le) and
low signal on apparent diffusion coefficient (ADC) map
(Fig. 1f) without direct invasion into the renal paren-
chyma. An arteriovenous fistula was surgically created
in the left arm to provide long-term vascular access for
hemodialysis, but blood flow through the arteriovenous
shunt was insufficient for dialysis at the time of referral.
High-dose adaptive radiotherapy with helical tomo-
therapy was used to control the tumor while avoiding
immediate hemodialysis.

The patient underwent CT and MRI simulation,
and fusion images of non-contrast CT and STIR im-
ages were generated using Monaco 5.0 treatment plan-
ning software (Elekta AB, Stockholm, Sweden). Gross
tumor volume (GTV) was defined on STIR images, and
planning target volume (PTV) was defined as 0.5-1 mm
margin expansion from GTV. The prescribed dose to the
D95% of the PTV (the dose covering 95% of the PTV)
was 74 Gy in 37 fractions over 7.5 weeks (Fig. 2a-c).
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Fig. 1. A 78-year-old man with renal pelvic cancer and severe kidney dysfunction of a solitary functioning kidney. (a) The J
stent is visible in the left renal pelvis on non-contrast CT (arrow); (b) The J stent is surrounded by a tumor in the left renal
pelvis (arrow); (c) Contrast-enhanced CT in the excretory phase showed contrast excretion (small arrow) in the left kidney.
Perinephric inflammation or edema is noted (large arrow), suggesting post-renal pyelonephritis. the right kidney was atrophic
with little or no contrast excretion, indicating that the kidney was not functioning (arrowhead); (d) Transverse short tau inversion
recovery image shows a mass with heterogeneous isointense signal in the left renal pelvis (arrow); (e) The tumor showed high
signal on diffusion-weighted imaging (arrow); (f) Apparent diffusion coefficient map generated from diffusion-weighted
imaging showed a heterogeneous hypointense mass (arrow); (g) Transverse short tau inversion recovery image shows complete
disappearance of the tumor in the left renal pelvis (arrow) 5.5 years after radiotherapy; (h) There was no hyperintense lesion in
the left renal pelvis on diffusion-weighted imaging (arrow) 5.5 years after radiotherapy.

Table 1
Peripheral blood laboratory parameters before radiotherapy, at 9 months after radiotherapy,
and at 2 years after radiotherapy

Unit Before radiotherapy rg (;::) (::.hgt:;y rgd):)st‘hztl:?;y
White blood cell x10"12/L 6.5 5.6 5.1
Red blood cell x10"12/L 3.34 3.76 3.58
Hemoglobin g/L 102 117 111
Platelet x10"9/L 287 202 208
Blood urea nitrogen mg/dl (mmol/L) 54 (19.3) 99 (35.4) 44 (15.7)
Creatinine mg/dl (mmol/L) 2.15(190.1) 5.00 (442.1) 2.05 (181.3)
Calcium mg/dl (mmol/L) 9.0 (2.25) 8.4 (2.10) 8.3(2.07)
Phosphate mg/dl (mmol/L) 3.7 (1.19) 5.3 (1.71) 2.5(0.81)
C-reactive protein mg/dl 2.61 1.17 1.12

Fig. 2. Radiotherapy isodose line distribution. Isodose lines are displayed on (a) transverse, (b) coronal, and (c) sagittal CT
imaging. Isodose lines with corresponding actual radiation doses were given over 37 fractions.
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The treatment plan was carried out using intensity-
modulated radiation therapy (TomoTherapy, Accuray,
Madison, WI, USA), and the maximum dose within
PTV was not constrained. We tried to keep his Dlcc
of the small bowel and colon to less than 56 Gy and the
average dose to the left kidney to less than 10 Gy. To
reduce the dose to the left kidney, adaptive radiothera-
py planning was performed in the same manner as the
initial planning when 46 Gy and 66 Gy were delivered.
Radiotherapy was administered as planned and there
were no adverse events. At the end of all radiotherapy
sessions, the average renal dose was 10 Gy, with 27%
of the left kidney volume receiving 16 Gy. His serum
creatinine level temporarily increased to 5.00 mg/dl 9
months after radiotherapy, but gradually decreased to
2.05 mg/dl 2 years after radiotherapy (see Table 1) with
antihypertensive medication and diuretics, and did not
require dialysis. Follow-up MRI showed complete tu-
mor regression (Fig. 1g and h) 5.5 years after radiother-
apy, and dialysis was avoided.

Discussion. As far as we know, there is no positive
result of primary radiotherapy without surgical resec-
tion or chemotherapy. Adjuvant radiotherapy alone or
as an adjunct to chemotherapy may improve outcomes
in high-risk patients, while primary radiotherapy may
be an option in inoperable patients [3]. However, the
role of definitive radiotherapy has yet to be deter-
mined. It is generally difficult to treat renal pelvic can-
cer in a solitary functioning kidney while preserving
renal function. Furthermore, it becomes even more
difficult in cases of severe renal dysfunction. In this
case of a solitary functioning kidney, we successfully
avoided dialysis with high-dose adaptive radiotherapy
for renal pelvic cancer complicated by stage 4 (G4)
chronic kidney disease [2]. It has been recommended
that a mean kidney dose of less than 10 Gy is consid-
ered optimal for renal preservation during radiother-
apy, and the volume of the kidney receiving 16 Gy
should be kept below 35% to minimize nephrotoxicity
[4]. In this case, the average kidney dose was limited
to 10 Gy, and the volume of the left kidney receiv-
ing 16 Gy was 27%, within the ideal dose constraint
[4]. The reason for the transient decline in renal func-
tion 9 months after radiotherapy is thought to be due
to radiation-induced kidney damage [5]. In the case
of a solitary functioning kidney with stage 4 chronic
kidney disease, radiation-induced kidney damage may
still occur even when dose constraints are followed, so
care should be taken to minimize radiation-induced
kidney damage.

This case report has several strengths. First, this is
the first demonstration that high-dose adaptive radio-
therapy can preserve renal function and avoid dialysis
even in a solitary functioning kidney complicated by
severe renal dysfunction. If renal pelvic cancer can be

cured while preserving kidney function, even if the can-
cer is in a solitary functioning kidney, it may not only
improve the patient’s quality of life but also prolong
survival. It has been reported that the typical median
survival rate for advanced kidney disease patients on di-
alysis was 6 to 22 months [6]. Second, the use of adap-
tive radiotherapy techniques can reduce PTV during the
course of radiotherapy [7], ultimately reducing the dose
to the renal parenchyma and minimizing radiation-in-
duced kidney damage.

There are several limitations to this case report.
First, the treatment period is as long as 7.5 weeks.
The long treatment time allowed the tumor to shrink
throughout treatment, which in turn allowed for the
effective implementation of adaptive radiotherapy.
Second, a single case report cannot be generalized to
other cases of patients with solitary-functioning kid-
neys complicated by cancer. Given the rarity of pa-
tients with solitary functioning kidney in a state of
severely impaired renal function who develop malig-
nancies, it is currently difficult to establish a gener-
alized treatment for patients with similar conditions.
Further research will ensure the feasibility and effica-
cy of high-dose adaptive radiotherapy for renal pelvic
cancer in a solitary functioning kidney complicated by
severe renal dysfunction.

Conclusions. In conclusion, a single case report
cannot be generalized to others without further scien-
tific verification, but high-dose adaptive radiotherapy
may be an alternative treatment for the solitary func-
tioning kidney with severe renal failure complicated by
malignancy.
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associated with priapism: A case report of congenital adrenal hyperplasia
with kidney failure. Ukr J Nephrol Dial. 2024;2(82):19-24. doi: 10.31450/
ukrjind.2(82).2024.03.

Abstract. Data on kidney failure in patients with congenital adrenal hyperplasia are
rare. To the best of our knowledge, there is no data on how to manage patients with
congenital adrenal hyperplasia during hemodialysis sessions. We report a case of a
fifteen-year-old boy with a known case of congenital adrenal hyperplasia since § months
of age who presented with advanced uremia and severe hyperkalemia for which he
was initially started on hemodialysis without pre- HD hydrocortisone, during which he
developed recurrent intradialytic hypotension. Subsequently, when intradialytic serum
cortisol levels were monitored with different hydrocortisone regimens, a serum cortisol
level greater than 25 mcg/dl during HD was not associated with significant intradialytic
complications. The target was 28 mg of injected hydrocortisone followed by a maintenance
dose of 6 mg/hr starting at the end of the first hour of dialysis. He developed intradialytic
hypertriglyceridemia-associated priapism, which improved after the correction of the
iron deficiency. Intradialytic hypertriglyceridemia was of higher magnitude during
heparin-free HD than during HD with heparin. In conclusion, a target serum cortisol
concentration > 25 mcg/dl during HD helps reduce intradialytic complications in
patients with congenital adrenal hyperplasia and renal failure. Exogenous glucocorticoid
administration can be associated with intradialytic hypertriglyceridemia-associated
priapism in iron-deficient patients.

Keywords: adrenal insufficiency, congenital adrenal insufficiency, hemodialysis,
hypertriglyceridemia, priapism.
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InTpaniaxizna rineprpurjinepuaemis Mozke 0yTH acomnjiiioBana 3 npiamizMom:
KJiHIYHMIA BUNAI0K BPOZKEHOI rinepiJiasii HAAHUPKOBUX 327103 3 HUPKOBOIO
HeI0CTATHICTIO

IBinminenns nedposorii Beeinpiicbkoro iHCTUTYTY MeqUYHKX Hayk, Baringa, THais
2Bignin 6ioximii, ITHcTUTYT MennuHux Hayk [ToHaiueppi, ITyayueppi, Inais
3BinainenHs naronorii, IHcTUTYT MeauuHux HayK [Tonniueppi, [ynyueppi, Inais

Pestome. Jani w000 Hupkogoi Hedocmamuocmi y nayicHmie 3 6po0NCeHOI0 2iNepnaa3icto HAOHUPKOBUX 34103 €
piokichumu. Hackineku Ham eidomo, Hemae 0anux ujo00 eedenHs nauieHmie 3 8pO0NCEHOI0 2iNepnaa3icto HAOHUPKOBUX
3a103 Ha eemodianizi. Y yiii cmammi mu nogiooMASIEMO PO KAIHIMHUL 8UNADOK 8PO0ICeHOi einepnaazii HAOHUPKOBUX
30103 y n’IMHAOUAMUPIUH020 XA0n4uKa, diaeHocmosarny y eiyi 8 micauyie. Yepes ypemiuni cumnmomu ma einepkanie-
Mil0, nAUieHMYy po3no4anu AiKy8anHs mMemooom eemodianizy 6e3 000amr06020 8edenHts 2i0pOKOPMU3OHY, NI0 HAC K020
PO3BUHYAACH peyudusHa inmpadianizna einomensis. 3e00om, Koau inmpadianizui pigHi KOpMU30AY CUPOBAMKYU NOHANU
KOHMPOoA068amu 3a 00NOMO20H0 Pi3HUX pexcumie eidpoxopmusony. Konynmpauis kopmu3zony é cupogamui kposi suue 25
MKe/0n nid uac emodianizy He 6yna acoyiliosana i3 3HAUHUMU IHMPAdiani3HUMU YCKAAOHeHHaMU. 3 Yiero Memoro 6800unu
28 me eidpokopmu30ony 3 HACMYRHOI RIOMPUMYIOHOI0 003010 6 Me/200, nouuHalouu 3 Kinus nepuioi eodunu diarizy. Ha
uboMy POHI y nauyicHma po3euHy8cs npianiam, acoyilosanuil 3 IHmpadianizHoi 2inepmpueniuepudemiero, KUl noKpa-
wuecs nicas Kopekuii degpiyumy 3aniza. Inmpadianizna einepmpueniyepudemisn 6yra euwioro nio uac Il 6e3 eenapumny,
Hixe 3a eenapunizauii. ITidcymosyrouu, yinbosa KoHyueHmpayis Kopmusony 6 cupogamuyi > 25 mxe/0a nio wac Il dono-
Maeae sMeHuumy iHmpaodianizni ycKAaOHeHHs Y NAUieHmMI6 3 8PO0NCEHOI0 2iNepnAasicto HAOHUPKOBUX 3GA03 | HUDKOBOH
Hedocmamuicmio. Beedenns exzoeenHux entokoKkopmuxoioie moyce bymu nog’azane 3 npianizmom, acouitiosanum 3 iH-

mpadianizHoio einepmpueniyepudemicro, y 360pux 3 degpiyumom 3anisa.
KiouoBi ciioBa: naduupkosa nedocmamuicms, 6podxiceHa HAOHUPKOBA HEOOCMAMHICIb, 2eM00iani3, 2inepmpu-

eniyepudemis, npianizm.

Introduction. The prevalence of congenital adre-
nal hyperplasia (CAH) is 1 case per 16,000 people [1].
Kidney failure in patients with CAH is rare (1). To the
best of our knowledge, no data have mentioned how
to manage adrenal insufficiency during hemodialysis
sessions in CAH patients. A study by Alhabari et al.
showed that predialysis hydrocortisone administration
reduces the risk of intradialytic hypotension, and the
same protocol was initially attempted in our patient
[2]. We report a case of CAH with end-stage kidney
disease on maintenance hemodialysis. In this study, we
also mentioned how we managed adrenal insufficiency
without adverse effects in the patient and mentioned
one episode of dialysis-related hypertriglyceridemia-
associated priapism. To the best of our knowledge,
there is no data on glucocorticoid-associated hemodi-
alysis-related hypertriglyceridemia causing priapism.

Case presentation. A fifteen-year-old boy with
a known case of congenital adrenal hyperplasia since
the age of eight months presented with nausea and
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vomiting with a serum creatinine of 14.0 mg/dl, blood
urea 300 mg/dl, serum sodium 137 mmol/l and se-
rum potassium of 7 mmol/l. He was started on hemo-
dialysis via a temporary hemodialysis catheter while
continuing his usual daily hydrocortisone dosing. Al-
though his ultrafiltration volume in the HD session
was nil, he developed recurrent intradialytic hypoten-
sion, and the hemodialysis session was stopped after
1.5 hrs. Ultrasound of the abdomen revealed bilateral
shrunken kidneys. He was diagnosed with congenital
adrenal insufficiency due to 21 hydroxylase deficiency
at the age of eight months based on elevated 17-OH
progesterone levels and very low early morning serum
cortisol.

Subsequent 2-3 hemodialysis sessions were per-
formed with an injection of 100 mg of hydrocortisone
1 hr before starting the hemodialysis session (the pro-
tocol used by Alhawari et al.), with a UF goal of 1-1.51
depending on interdialytic weight gain. Although there
were no episodes of intradialytic hypotension, he devel-
oped severe intradialytic hypertension (SBP increased
from 140 mmHg to more than 200 mmHg), which was
followed by a pulmonary enema. The subsequent two
HD sessions were performed while keeping DNa 2
mmol/l less than SNa, but he developed severe intra-
dialytic hypertension with pulmonary edema.

The subsequent three sessions were performed
with the same dialysate prescription with a similar ul-
trafiltration goal but with a reduction in pre-HD hy-
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drocortisone from 100 mg to 50 mg, following which
an intradialytic hypertension episode did not occur.
He developed tiredness and intradialytic hypoten-
sion in the last 2 hrs of dialysis and 4th hour of HD,

respectively, in all three sessions. During the evalua-
tion, the serum cortisol levels were 15.8 mcg/dl and
seven mcg/dl at the end of the 3rd and 4th hours of
hemodialysis, respectively (Fig. 1).

Serum cortisol trends with different hydrocortisone
protocol during HD

140

120 120
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40 36
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End of 2nd hr

38,3
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31,1 26;9 25,98
15, 7
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e Serum cortisol (Mcg/dl) with Inj Hydrocortisone 50 mg i.v

Serum cortisol (Mcg/dl) with Inj Hydrocortisone 28 mg bolus f/b 7 mg/hr

Serum cortisol (Mcg/dl) with Inj Hydrocortisone 28 mg bolus f/b 6mg/hr

Fig. 1. During hemodialysis sessions, serum cortisol(microgram/dl) hourly trends with three intravenous
hydrocortisone regimens.

By measuring the serum cortisol concentration
every 30 minutes during HD, we found that the serum
cortisol concentration decreased to 50% within ap-
proximately 1 hour. Based on a study by Charmandari
et al., the serum cortisol concentration was checked at
10 min post i.v. administration of 50 mg of hydrocor-
tisone to obtain a peak concentration of 120 mcg/dl,
resulting in a volume distribution of approximately
40 L. The cortisol concentrationreached approximately
60 mcg/dl and 30 mcg at the end of the 1st and 2nd hr,
respectively. Based on a study by Letizia et al., we kept
the target serum cortisol concentration above 35 mcg/
dl throughout the HD session. We targeted a peak
double the planned target concentration, 70 mcg/dl,
to address the possibility of uremia-associated gluco-
corticoid resistance. To achieve the same results, a 28
mg loading dose was given with a probable Vd of 40
to obtain a peak of 70 mcg/dl, and at the end of the
first hour, the dose reached 35 mcg. To maintain the
level above 35 mcg, 7 mg/hr was added as a continu-
ous infusion to add 17.5 mcg/l/hr at a probable Vd of
40 liters and prevent a decrease in the hydrocortisone
level below the target serum cortisol value. The above
regimen reduced intradialytic hypotension episodes
with occasional intradialytic hypertension episodes.

Later, whenever he was tired or hypotensive, his serum
cortisol concentration was less than 25 mcg/dl. The
target serum cortisol concentration was maintained
above 25 mcg/dl, for which the regimen consisted of
a 28 mg bolus f/b 6 mg/hr (starting at the end of the
1st hr). The last hydrocortisone protocol was not asso-
ciated with intradialytic hypertension or intradialytic
hypotension. We followed the same hydrocortisone
prescription during the next three years during hemo-
dialysis sessions without any intradialytic complica-
tions (see Fig. 1).

Two years later, he developed post-hemodialysis
prolonged penile erection, which lasted for 24 hours
and gradually resolved but recurred again after the sub-
sequent 2 HD sessions, and it lasted for one day both
times. During the biochemical evaluation, he was found
to have milky plasma due to hypertriglyceridaemia
(serum triglyceride > 1000 mg/dl), but his fasting se-
rum triglyceride level was 124 mg/dl the next day in the
early morning. The subsequent hemodialysis was hep-
arin-free, given the possible need for need for surgical
intervention, and hourly serum triglyceride levels were
checked during HD, which showed increasing serum
triglyceride levels (Fig. 2).
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Serum triglyceride levels during hemodialysis
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Fig. 2. Serum triglyceride levels before dialysis and during hemodialysis: hemodialysis without heparin, hemodialysis with
heparin, and hemodialysis after iron deficiency is corrected.

During subsequent hemodialysis with heparin,
there was also an increasing trend in the serum triglyc-
eride level, but to a lesser degree (see Fig. 2). On evalu-
ation, Doppler did not show any evidence of reduced
flow in a penile vessel or any collection abutting the pe-
nile vessel Hence managed conservatively. His Hb was
6.0 gm/dl, and his serum ferritin level reached 45 ng/
ml; hence, he received parental iron supplementation.
In subsequent hemodialysis sessions, the hourly serum
cortisol values did not indicate intradialytic hypertri-
glyceridemia (see Fig. 2). He did not develop any such
events in the future.

Discussion. In the general population, early morn-
ing fasting cortisol levels less than five mcg/dl suggest
adrenal insufficiency, which is confirmed by an ACTH
stimulation test, in which serum cortisol levels less than
18 mcg/dl indicate adrenal insufficiency [3]. Whether
these cut-off values apply to end-stage kidney disease
patients is unclear. An early morning serum cortisol con-
centration less than 8.45 mcg/dl has the highest sensi-
tivity and specificity for detecting adrenal insufficiency
in hemodialysis patients [4, 5]. A higher early morning
cortisol level for the diagnosis of adrenal insufficiency in
hemodialysis patients could be due to end-organ gluco-
corticoid resistance in kidney failure patients [6].

In our case, the cortisol cut-off during hemodialysis
was initially more than 35 mcg/dl based on a study by
Letizia et al., in which the mean (+ standard deviation)
serum cortisol post-HD was 34.56 +14.3 mcg/dl [7].
However, later, whenever his serum cortisol concentra-
tion was less than 25 mcg/dl, he developed intradialytic
hypotension and tiredness despite a minimal ultrafiltra-
tion target. Hence, we later changed the target to more
than 25 mcg/dl, after which no additional intradialytic

complications were observed. Considering the above ob-
servation, we kept serum cortisol above 25 mcg/dl due
to the dialysis session, which is higher than the cutoff for
the definition of adrenal insufficiency post-ACTH stim-
ulation test. Similarly, higher baseline and post-ACTH
stimulation serum cortisol cut-offs are observed in se-
vere sepsis patients for the diagnosis of adrenal insuffi-
ciency, which could be due to end-organ glucocorticoid
resistance, as observed in kidney failure patients [8, 9].
To ascertain the serum cortisol level cut-off to prevent
adrenal crisis, we relied on symptoms such as intradia-
Iytic hypotension and intradialytic tiredness rather than
serum 170HP, as there is a lag period of 60-90 min be-
tween the change in the serum cortisol level and 170HP,
which makes it a poor marker [10].

Details of loading dose calculation and mainte-
nance dose calculation were done with the help of pre-
vious studies, as mentioned below.

As shown in previous studies, the loading dose was
calculated by estimating the volume of distribution af-
ter measuring peak serum cortisol levels after 10 min of
intravenous 50 mg of hydrocortisone [11].

Volume of distribution = (Total drug amount) +
(Peak drug concentration) [12].

Vd=50 mg/120 mcg/dl

=41.6 liter

Initially, the dosage was calculated to maintain a
serum cortisol concentration greater than 35 mcg/dl
during HD

Loading dose=Desired concentration x Volume of
distribution(Vd)

(to make calculation easy, Vd was kept 401, which
is close to the calculated value)

=70 mcg/dl 40 litres=28 mg
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The target concentration of cortisol at the onset of
HD was kept twice as high as that during the rest of the
HD duration due to the possibility of maximum glu-
cocorticoid resistance at the onset of HD compared to
that during the HD session due to the higher concentra-
tion of uremic toxins. Studies have shown reduced glu-
cocorticoid receptor affinity in chronic kidney failure
patients, but to the best of our knowledge, there is no
data on the effect of dialysis therapy on glucocorticoid
resistance [13].

The subsequent concentration was > 35 mcg/dl,
for which maintenance dosing was started after the
completion of the Ist hr of HD, as the concentration
was expected to reach > 35 mcg/dl by that time. At the
end of the 2nd hour without any hydrocortisone sup-
plementation, the serum cortisol concentration was re-
duced to 17.5 mcg/dl; to prevent further decreases in
the serum cortisol concentration after the 1st hour of
HD, we calculated the maintenance dose:

Miantainance dose=Clearance x Target concentra-
tion [12].
(half-life-1 hr; Vd 40 1 hence clearance-20 1/h)
=201/h x 35 mcg/1
=7 mg/hr
Later, we reduced the maintenance dose to 6 mg/
hr to maintain the target between 25 and 30 mcg/dl.

Two years after the initiation of HD, he devel-
oped recurrent episodes of priapism lasting for more
than 24 hrs, starting on the day of HD, and was ob-
served to be associated with intradialytic hypertriglyc-
eridemia. Studies have shown an association between
hypertriglyceridemia and priapism due to increased
viscosity, distortion of erythrocyte morphology, in-
creased erythrocyte aggregation and adhesiveness, and
decreased capillary flow [14]. One possible reason for
intradialytic hypertriglyceridemia could be acute ex-
posure to high-dose glucocorticoids, although there is
little literature supporting this possibility [15]. Glu-
cocorticoid exposure has been shown to be associated
with increased lipolysis and to potentiate lipogenesis
via insulin [16].

The intradialytic hypertriglyceridemia did not re-
cur after he received parental iron therapy for iron de-
ficiency. Experimental data have shown the role of iron
deficiency in reducing the beta-oxidation of fatty acids
and promoting hepatic lipogenesis. In the iron deficien-
cy state, the hepatic carnitine required by long-chain

References:

fatty acid transporters is reduced, as iron is a cofactor
of the enzyme synthesizing it [17]. The severity of in-
tradialytic hypertriglyceridemia was greater in patients
with heparin-free HD than in those with heparin HD,
possibly due to the role of heparin in increasing lipopro-
tein lipase activity [18].

From the findings of our study, we can suggest the
following recommendations. Firstly, the Intraadialytic
serum cortisol target must be kept higher than the gen-
eral population’s post-ACTH stimulation cutoff of se-
rum cortisol.

Secondly, Intradialytic hypertriglyceridemia could
be a possible cause of priapism in hemodialysis patients
who are receiving hydrocortisone during hemodialysis
sessions.

Thirdly, an Iron deficient state could be a cause of
steroid-associated acute hypertriglyceridemia. Hence,
in patients with steroid-associated acute hypertriglyc-
eridemia, iron status should be evaluated.

To confirm all the above observations, a study with
a larger sample size is required.

Conclusion: To the best of our knowledge, this is
the first study to discuss the management of adrenal
insufficiency in end-stage kidney disease patients. A
target serum cortisol concentration > 25 mcg/dl during
HD helps reduce intradialytic complications in patients
with congenital adrenal hyperplasia and renal failure.
This is also the first study to state that exogenous glu-
cocorticoid administration can be associated with in-
tradialytic hypertriglyceridemia-associated priapism in
iron-deficient patients.
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Abstract. Progestins, though integral to various bodily functions as endogenous
hormones, have been associated with adverse effects when administered exogenously in
excessive amounts. This study investigates the impact of medroxyprogesterone (MePro)
on kidney function, examining biochemical parameters, histology, and oxidative stress
markers.

Methods. Twenty healthy adult female Albino rats were assigned to four groups: Group
1 consisted of 10 rats before Me Pro treatment, Group 2 comprised the same rats § weeks
after intramuscular Me Pro administration (3.5 mg/week), Group 3 served as the control
group, and Group 4 represented the same rats as Group 3 at the conclusion of the study.
Serological and histological markers of renal damage, as well as parameters of oxidative
stress (malondialdehyde, MDA) and antioxidant status (total antioxidant status, TAS),
were investigated in female albino rats following Me Pro administration.

Results. MePro administration resulted in notable increases in weight, urea, creatinine,
and MDA levels, alongside a decrease in TAS compared to baseline levels (p < 0.001).
Conversely, the control groups showed no significant changes in these parameters over
time. Creatinine levels and oxidative stress markers in Group 2 were notably higher than
those in Groups 3 and 4 (p < 0.001). Post-MePro administration, renal histopathology
revealed significant deposition of hyaline casts in the tubular lumens, along with vascular
lesions, hemorrhage, and inflammation.

Conclusions. The decline in kidney function, antioxidant status, and propensity for renal
injury associated with MePro use underscore its potential renal toxicity.

Key words: kidney function, medroxyprogesterone, progestins, renal toxicity, oxidative
stress.
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Moxammen H. Adoen, Moxannaa E. Ka3za3, ®@asa3 A. Anacag

Hocaimkennsa HedpoTOKCHYHMX e(eKTiB MeIPOKCHUIIPOreCTEPOHY
y caMoOK IIypiB-ajib0iHOCIB

dapManeBTUYHMI KoJieK YHiBepcutety Mocyia, Ipak

Pesiome. [Ipoeecmunu, cunmemuuni aHaioeu npo2ecmepomy, 6idieparomv 8axncaugy pois y QYHKUioHy8auHi xci-
HO4020 0peaHizmy, ane ix 3aCmocy8aHHs 8 eK302eHH il Qopmi y eauKux 003ax Modice npuzgecmu 00 He2amueHUX Hacaio-
Kis. Ile docaioxcenns mano Ha memi eusHauumu enaue medpokcunpozecmepony (MePro) na ¢ynkuyiro Hupok, eicmono-
2lYHUIl namepH HUPK0GOi MKAHUHU, MA NOKA3HUKU OKCUOAMUBHO20 CmMpecy.

Memoou. Jleadysms 300poux dopocaux camox uypie-arvOiHocie 0ya10 po3nodifeHo HA Homupu epynu:
Ipyna 1 ckaadanace 3 10 wiypie 0o aikysanns MePro, Ipyna 2 exarwouasa mux camux wypie vepe3 8 muicHie nicas
BHYMPIUWHbOM 9308020 86¢ederHs MePro (3,5 me/muxcdens), Ipyna 3 cayacunra konmponem. Ipyna 4 npedcmasasina mux
camux wiypie, wo t Ipyna 3 na momenm 3aeepuienHs docaioxncents. ocaioxcyeanu ceponociuti ma eicmonoeiuni mapke-
DU YPAdICeHHsl HUPOK, a MakKoc napamempu okcuoamusrozo cmpecy (maaonoguil dianrvoeeio, MJIA) i aumuokcudanm-
Huii cmamyc (3azarvruil anmuokcudanmuuti cmamyc, 3AC) y camok ugypie-anvoinocie nicas egedenns MePro.

Pezyaomamu. 3acmocysanns MePro npuzeeno do nomimuoeo 30invuleHHs 6aeu, KOHYeHmpauii ce4o8uHu, Kpea-
muniny ma MJ[A, a maxoxc 3nuxcenns pieus 3AC kposi nopieHano 3 euxionum pienem (p <0,001). I nagnaku, konmponb-
HI epynu He NOKA3AAU 3HAYHUX 3MiH docaidxcysanux napamempie 3 uacom. Pieni kpeamuniny ma mapkepu okcuoamue-
Hoeo cmpecy 6 epyni 2 byau nomimuo suwumu, Hixe y epynax 3 i 4 (p <0,001). 3a danumu 2icmonoeiynoco docaioxceHHs,
BU3HAYEHO 3HAUHE GIOKAA0eHHS 2iaNiHOBUX UUAIHOPIE Y NPOCEIMAax KaHAAbUi6 ma 8UpadceHi CyOUHHI 3MIHU HUPOK Wypie

nicasa eeederns MePro.

Bucnosku. 3nuicenns yHKYii HUPOK, AHMUOKCUOGHMHO20 CIAMYCY Ma NOUKOOMICeHHS HUPOK 3a 0aHUMU 2ic-
Mo02iUH020 00CAIONCeHHS HUPKOBOT MKAHUHU, Acouiliogani 3 sukopucmanHim MePro, nidkpecaroroms itoeo nomenuyitiny

MOKCcU4Hicmy 051 HUPOK.

KnouoBi cnoBa: ¢ynxuyis nupok, medpokcunpocecmepor, npoeecmunu, HepomoKcu4Hicms, OKCUOAMUBHUIL

cmpec.

Introduction. Medroxyprogesterone (MePro), a
17a-derivative of hydroxyprogesterone, is syntheti-
cally prepared as an analog of progesterone [1]. Both
hormones play critical roles in controlling the immune
system. MePro is the most extensively prescribed in-
jectable contraceptive since its introduction more than
3 decades ago. It is a contraceptive with long-action
used by more than 20 million women currently around
the world [2, 3]. MePro can also be used to treat
menopause symptoms in combination with estrogen
as a part of hormone replacement therapy. MePro is
frequently utilized in malignancies, both in the endo-
crine treatment of hormone-related tumors, such as
cancers of the breast, ovaries, and endometrium, and
also as an adjunctive treatment in patients suffering
from anorexia/cachexia syndrome [4, 5]. Addition-
ally, to minimize the risk of uterine cancer, MePro is
administered with estrogen as a replacement therapy
[6]. When considering therapeutic decisions for post-
menopausal women, analyzing the impact of hormon-

Mohammed N. Abed
m.n.abed@uomosul.edu.iq

al replacement therapy on the kidneys is regarded as
a critical clinical consideration [7]. Furthermore, the
therapeutic potential of MePro could be halted if an
adverse impact occurs, necessitating a re-evaluation
of the drug’s benefit/risk profile. Menstrual disorders,
alterations in bleeding patterns, dizziness, headache,
nervousness, weight fluctuations, abdominal discom-
fort, and exhaustion are among the most apparent side
effects. In older women utilizing MePro with estrogen
for postmenopausal hormone replacement therapy, a
slight rise in relative risk of stroke and breast carci-
noma, as well as a deterioration in cognitive ability,
have been noted. Back pain, myalgia, gradually re-
duced libido or sexual disfunction, sleeping problems,
depression, nausea, debilitated bone mineral density
throughout adolescence and facilitated bone loss in
older age, leukorrhea, pelvic pain, breast pain, diges-
tive problems, acne, vaginitis, alopecia, hot flashes,
rash, and edema are some of the other side effects [8].
Moreover, women using MePro have a greater risk of
acquiring HIV-1 infection due to the deterioration
of the integrity of cervicovaginal mucosa in response
to MePro [9]. Despite knowing that progestins are
natural hormones produced by the body, excessive
amounts can have negative health consequences, as
seen by the above-mentioned side effects. Therefore,
it is still questionable if progestins as birth control sub-
stances are allies or foes.
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The study aimed to explore the possible impact of
MePro on the kidney by investigating the parameters
of kidney function and kidney histological pattern, in
addition to studying the outcomes of MePro on the oxi-
dative stress markers and antioxidant status in female
albino rats following the use of MePro.

Materials and methods. All experiments re-
ceived approval from the university’s animal welfare

committee, and ethical clearance was obtained from
the Medical Research Ethics Collegiate Committee
(code: CCMRE-phA-23-9). Prior to commence-
ment, it was ensured that all animals were housed in
suitable conditions and received appropriate care.
The experimental design is depicted in Figure 1.

20 females Albino rats

10 rats, Prior to MePro

Collection of

10 rats, as a control (no
treatment) group prior to

administration — € : S
iGtoupil blood samples investigation
P (Group 1)
I
2 weeks of adaptation 2 weeks of adaptation
Th fter 8 k !
ts aft
: sacr;irsains al\ﬂ:I;rr:)‘l'\.'ee : Collection of 1he:zame rats attheend of
- — € the study
(3.5mg/week) blood samples (Group IV)
(Group 11) p

Euthanization and collection
of histological samples
|

Microscopicinvestigation

Euthanization and collection
of histological samples
|

Microscopicinvestigation

Fig. 1. The experiment design.

Twenty adult female albino rats were randomly
assigned to groups of ten rats each, aged between 4-5
months and weighing between 175-275 g. The rats were
sourced from the animal house at the College of Veteri-
nary Medicine, University of Mosul, and the study was
conducted from August 2022 to January 2023. Group |
comprised female albino rats before MePro administra-
tion, while Group II consisted of the same animals after
MePro administration. Group III served as the control
group at the trial’s onset, with Group IV representing
the same animals as Group III at the trial’s conclusion.
The rats were housed in metal cages and acclimatized
for two weeks, during which they were exposed to a
12/12-hour light/dark photoperiod, maintained at a
humidity of approximately 45-50%, and kept at a tem-
perature of 25 £ 2°C, with free access to food and water.
MePro was administered via intramuscular route at a
dose of 3.5 mg/rat weekly for 8 weeks. Blood samples
were collected from the lateral tail vein of all animals

at the beginning and end of the §-week period. Prior to
collection, the blood collection site was cleaned with
70% ethanol and locally anesthetized. The rat was re-
strained using a specific restrainer, and blood was with-
drawn using a 21-gauge syringe, following recommend-
ed procedures outlined in the literature [10].

Biochemical measurements. To evaluate the re-
nal function of rats, blood urea and serum creatinine
levels were assessed. Urea levels were quantitatively de-
termined using a colorimetric method with a kit from
Biolabo, France. The assay utilized specific reagents
including salicylate, nitroprussiate, urease, sodium
hypochlorite, sodium hydroxide, and a standard urea
solution, with spectrophotometer readings taken at a
wavelength of 600 nm. Creatinine levels were measured
using a kinetic colorimetric method based on the Jaff
reaction, employing a kit from Roche/Hitachi cobas ¢
systems, Germany, with reagents including potassium
hydroxide, phosphate, and picric acid.
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Malondialdehyde (MDA) levels were quantified
using a lipid peroxidation assay kit from Abcam, UK.
The assay involved the addition of thiobarbituric acid
(TBA) solution to standards and samples, followed by
incubation, cooling, transfer to a 96-well plate, and
analysis with a microplate reader at 532 nm. Total an-
tioxidant status (TAS) in plasma was estimated using
Cayman’s Antioxidant Assay kit from Cayman Chemi-
cal, USA. The kit provided lyophilized powders for var-
ious reagents including antioxidant assay buffer, chro-
mogen, metmyoglobin, trolox, and hydrogen peroxide.
Reagents were prepared according to the manufac-
turer’s instructions, and absorbance readings for each
sample and standard were obtained at 750 nm or 405
nm using a plate reader [11].

Animal euthanasia and kidney tissue collection.
At the end of the experiment, rats were euthanized to
collect kidney tissue samples for histological examina-
tion. Euthanasia was conducted following guidelines

from the American Veterinary Medical Association
(AVMA), using diethyl ether vapor inhalation in a glass
desiccator.

Statistical analysis. The study data are presented
as mean * SD (standard deviation). Pre-drug and post-
drug administration effects within each group were
compared using paired t-tests, as indicated in the text
and figures. Results with p < 0.05 were considered sta-
tistically significant. Statistical differences between the
groups were analyzed using one-way ANOVA, followed
by Tukey’s post hoc test to determine significant dif-
ferences in means, as specified. A p-value < 0.05 was
considered statistically significant. GraphPad Prism 8
was used for all statistical analyses.

Results. Biochemical Data Analysis. A significant
increase in urea, serum creatinine, and MDA, along
with a significant decrease in TAS, was observed when
comparing pre- and post-administration results on the
studied parameters (p < 0.001), as indicated in Table 1.

Table 1

Comparison of kidney function and oxidant/antioxidant status markers between medroxyprogesterone
treated and control groups at baseline and end of study

Medroxyprogesterone treated group

Parameter Before After p.value
Urea (mg/dl) 29.6+4.4 33.5t4.3 <0.001
Creatinine (mg/dl) 0.32£0.05 1.05£0.12 <0.001
MDA (pmol/L) 13.210.8 16.2+1 <0.001
TAS (mM) 1.44+0.1 1.15+0.1 <0.001

Control (untreated) group

Urea (mg/dl) 30.7+2.9 30+3.4 NS
Creatinine (mg/dl) 0.33%£0.04 0.34£0.03 NS
MDA (pmol/L) 13.120.6 13.41£0.8 NS
TAS (mM) 1.42+0.12 1.43£0.08 NS

MDA: malondialdehyde, TAS: total antioxidant status, NS: non-significant.

In contrast, no deviations were observed in the
tested values of the control group at the end of the in-
vestigation, as illustrated in Table 1.

Comparison of kidney function parameters
among the four study groups revealed that blood
urea levels in group 1 were significantly lower than in
group 2 at p < 0.001. However, no other differences
were observed between the other groups, as depicted
in Figure 2A.

Serum creatinine levels exhibited significant
changes after treatment (group 2) compared to before
MePro administration (group 1), as well as control lev-
els before and after the study endpoint, with p < 0.001.
The data for creatinine before MePro administration
were comparable to the control group, showing no sig-
nificant difference, as illustrated in Fig. 2B.

Regarding oxidative stress parameters, the results
indicated a statistically significant increase in serum
MDA levels alongside a significant reduction in TAS
in group 2 compared to the other groups included, at p
< 0.001. No other noticeable differences were observed
among the other studied groups, as outlined in Fig. 2C
and D, respectively.

Observational results before dissection. Through-
out the study period, no loss of any evaluated rats oc-
curred in any of the groups. Overall, the rats exhibited
normal physical activity and food consumption, with
a significant increase in weight. Figure 3 compares the
weights of rats before and after MePro administration
across the studied groups, highlighting a notable differ-
ence, as depicted in the figure.
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Fig. 2. Comparison of blood urea, serum creatinine, MDA, and TAS results between the explored groups.

The results are stated as mean=SD for each bar in the figure and the studied groups are shown to be different statistically (wherever
specified at ***p < 0.001) via using one-way ANOVA. Such differences in mean values were judged using Tukey’s post hoc test. (A)
Comparison of blood urea between the studied groups shows a significant difference between G1 and G2. (B), (C) and (D)
Comparison of serum creatinine, MDA and TAS, respectively, between the studied groups shows that G2 is significantly
different from the other studied groups. G1: group 1. G2: group 2. G3: group 3. G4: group 4.

Abbreviations: MDA, malondialdehyde. TAS, total antioxidant status.

Kidney observations and histological findings. The

400 - kidney morphological observations revealed normal
*kk Sk T architecture of glomeruli and renal tubules among the
I 1l ] 1 control rats. The only exception was the presence of
— 300 congestion in some blood vessels with mild hemorrhage
S L (Fig. 4).
2
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Fig. 3. Comparison of weight between the studied groups.

The results are formatted as mean=SD for each bar. Comparison
between groups is indicated to be significant
at ***p < 0.001, using one-way ANOVA. Such differences in
mean values were judged using Tukey's post hoc test.
G1: group 1. G2: group 2. G3: group 3. G4: group 4. gm: gram. Fig. 4. Photomicrograph of the control’s kidney at the end of
the study period. The normal architecture of glomeruli and
kidney tubules apart from the presence of mild congestion (C)
and hemorrhage (H). H and E stain, 400X.

YKPQIHCBKNM XXYPHAA HEPPOAOTIT Ta planizy N2 (82) 2024 OpUriHOAbHI HaYKOBI POBOTU 29



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024

In contrast, renal histopathology following me-
droxyprogesterone use (Group 2) showed extensive
deposition of hyaline casts in the renal tubule lumens,
indicating tubular and interstitial lesions. Additionally,
vascular lesions, hemorrhage, and inflammatory cell
infiltration were evident, indicating a detrimental effect
of MePro on the rats’ kidneys (Fig. 5). This disparity in
histological findings between the two groups clearly in-
dicates the damaging effect of MePro on kidney tissue,
leading to subsequent impairment in renal function.

Fig. 5. Photomicrograph of kidney after 8 weeks of using
medroxyprogesterone. Deposition of pretentious material
(hyaline casts) in the lumen of renal tubules (HC),
hemorrhage (H) with inflammatory cell infiltration (i).
H and E stain, 400X.

Discussion. Progesterone, as a steroid sex hor-
mone, has been proven to be crucial for a variety of
bodily functions, including the stimulation and main-
tenance of pregnancy, reno-protection, in addition to
regulation of the immune system. However, research
revealed that such effects are not always true for exog-
enously administered sex hormones [12]. Oral estrogen
therapy was shown to be associated with a decline in
kidney function in postmenopausal females [13]. Simi-
larly, exogenous progesterone has also been proven to
have deleterious effects on the kidneys when compared
to endogenous progesterone, with some studies having
reported that the stronger the androgenic and progesta-
tional effect of progesterone, used mostly in contracep-
tive pills, the greater the stimulation of the renin-an-
giotensin-aldosterone system (RAAS) and the negative
kidney outcomes [14]. Also, estradiol protected against
proteinuria and glomerulosclerosis in ovariectomized
rats with 5 out of 6 renal ablation, whereas rats inject-
ed with estradiol and progesterone had similar kidney
damage as control. Progesterone, in this scenario, is
predisposed to kidney damage [15]. The current study
is in agreement with the above findings by demonstrat-
ing that MePro may have deleterious effects on the
kidney as revealed from biochemical and observational
investigations. Such a consequence can probably be
augmented due to the negative effects of MePro on oxi-
dative stress parameters. However, one study disagreed
with this consequence by showing that acute progester-
one administration was associated with reduced urinary

excretion of potassium in comparison to control with
no other apparent changes in kidney function [16]. Ob-
viously, sex hormones are linked with the advancement
of chronic kidney damage to end-stage kidney disease
(ESKD). But, on the other hand, ESKD has a clear
sexual dimorphism in terms of incidence and preva-
lence. The incidence of ESKD is much higher in males
than in females across all age categories, according to
the research records [17, 18]. This is presumably be-
cause male hormones have negative impacts on oxida-
tive stress, activation of the RAAS, and progressive fi-
brosis within the injured kidney [19]. Interestingly, the
database of research also shows that the prevalence of
chronic renal disease in males is substantially lower than
in females [20]. In addition, the current research has
revealed a negative impact of MePro on oxidative stress
parameters, a case which could predispose to a wide
range of adverse reactions if the drug is used chronical-
ly. Generally, the pathophysiology of several diseases
and disorders including renal disorders has been linked
to oxidative stress [21]. The high amount of reactive
oxygen species (ROS) causes oxidative stress, which
leads to either more ROS production or a reduction in
antioxidant capacity. Oxidative stress occurs when cells
produce more ROS than their intrinsic antioxidant ca-
pacity, resulting in damage to normal cells and tissues.
ROS can attack basic organic substances such as pro-
teins, nucleic acids, fatty acids (especially polyunsatu-
rated), and, to a slightly lesser degree, carbohydrates
[22]. This effect was noticed when MePro was adminis-
tered with 17B-estradiol for 8 weeks in ovariectomized
rats, where increased cardiac-ROS production and
myocardial over-expression of NADPH oxidase sub-
units were increased and potentially linked to impaired
left ventricular function. These findings support the hy-
pothesis that adding MePro to a 173-estradiol medica-
tion complicates post-myocardial infarction (MI) car-
diovascular injury and thus helps to explain the negative
results of prospective clinical investigations due to the
disturbance of oxidant/antioxidant status [23]. Also,
ovarian oxidative stress was prominent in female Wistar
rats receiving depot of MePro for 4 weeks, indicating a
negative role for MePro on antioxidant status [24]. The
proposed mechanism of renal pathophysiology due to
progesterone derivatives use is still unclear. However,
progesterone may be converted into testosterone and
dihydrotestosterone in the kidney by the 5-alpha reduc-
tase enzyme. As a result, part of the proposed proges-
terone’s negative renal effects could be attributed to its
androgenic actions [25]. Additionally, progesterone re-
ceptors have been detected in the medulla and cortex of
both females and males, albeit they are mostly concen-
trated in distal tubule cells [26]. Progesterone occupies
the mineralocorticoid receptor (MR) with an excessive
affinity, where it can work as an MR antagonist [27].
Progesterone alone or in combination with estrogen at-
tenuated kidney damage in rats mediated by the MR,
proposing that progesterone may have functioned as an
MR antagonist. Progesterone, on the other hand, could
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be processed in the kidneys to some metabolites with a
decreased potential for MR [28].

Considering the clinical implications, MePro ad-
ministration in the present study was shown to harm
the kidneys after 8 weeks of administration in female
Albino rats. However, the use of this hormone in hu-
mans may extend extensively beyond such a period.
Long-term exposure to MePro may subject the indi-
viduals to augmented deleterious consequences on the
kidneys and is predicted to predispose them to further
complications in the other organs and body systems.
Commonly, prolonged usage of the slowly released
depot of MePro acetate has been practiced in many
clinical settings for controlling birth and as a replace-
ment hormone [29]. A series of complications have
been linked to the overuse of MePro for long periods,
which may be due to reduced circulating estrogen.
This action could predispose to multiple disadvantag-
es including blood vessel problems, boosted mass of
body fat, weight gain, amenorrhea, or irregular bleed-
ing [30]. The Long-term use of these contraceptives
at a young age may be associated with cardiovascular
complications in the future due to endothelial dys-
function [31]. Additionally, investigating the effect of
prolonged use of MePro (more than 2 years) on lipid
profile in healthy women revealed a significant in-
crease in LDL and cholesterol levels in comparison to
the control [32]. Furthermore, lower extremities deep
vein thrombosis, insulin resistance with abnormal
high glucose levels, and increased fracture risk have
been recently reported in a female who has received
depot of MePro acetate for around 10 years [33]. All
of these findings highlight the importance of following
strict indications scenarios for this drug while paying
more attention to the possible disadvantages on body
organs. Moreover, monitoring the parameters of renal
function, lipid profile, glycemic status and cardiovas-
cular health are also advised in long-term users. It is
also important to inform the women about predicted
risks of prolonged use, where off-periods are recom-
mended to avoid such complications.

While the present study used an animal mod-
el, translation of the observed nephrotoxic effects
of MePro to real-world scenarios for women using
this drug for contraception or hormone replacement
therapy is essential. In general, there are many well-
documented instances of drugs’ effects in animals in
which the revealed outcomes were applied to human
models [34]. However, there is still little consensus on
the impact of hormone replacement therapy on kidney
function due to the limited and inconsistent clinical
data in humans. Nonetheless, the revealed nephrotox-
ic potential of MePro in the present study may warn
of the potential risk of using this hormone, especially
for a long period. It has been shown in a survey of ne-
phrologists that more than 43% of women are unaware
of the effect of menopausal hormone replacement or
contraceptives, indicating that increased awareness
is needed in order to avoid the possible dangerous ef-

fects of exogenous hormones on the kidney and other
organs in healthy women and in those with impaired
renal function [35]. The present study used female rats
at the age of fertility as a model to reveal that MePro
administration has adverse outcomes on kidney func-
tion and histology. Such finding highlights that when
MePro is administered to women may result in nega-
tive consequences on the kidneys, especially in those
who are more susceptible to kidney damage or in pa-
tients with compromised renal function. Such find-
ings may help healthcare professionals to decide the
optimal choice of hormone replacement therapy on a
personalized basis or to suggest other methods of con-
traception. Future studies are recommended to reveal
the exact molecular mechanism through which MePro
impact the overall health of the kidney and whether
the produced renal toxicity is augmented with pro-
longed use of this drug.

Limitations. The primary limitation of the study
was the small sample size. To extrapolate the findings,
larger sample sizes and human-based clinical trials,
especially those involving long-term administration of
progestins with long elimination half-lives like MePro,
are necessary.

Conclusions. The exogenously administered
progesterone in this study predisposed to renal dam-
age, reflected by a significant increase in urea and
creatinine with kidney morphological changes and
extensive deposition of hyaline casts in the lumen of
renal tubules, vascular lesions, hemorrhage, and in-
filtration of inflammatory damage. Additionally, the
oxidative stress status deteriorated, potentially exac-
erbating the negative impact on the kidneys and other
organs. However, the specific underlying mechanisms
behind the deleterious effects of exogenously admin-
istered progesterone on the kidney in premenopausal
and postmenopausal females, as well as its impact on
oxidative stress status, should be the focus of future in-
vestigations.
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Abstract. New-onset diabetes after transplantation (NODAT) is a serious complication
Jollowing solid organ transplantation. NODAT occurs in 2.5% to 40% of all solid organ
transplant recipients. The identification of high-risk patients and the implementation of
measures to limit the development of NODAT can improve the long-term prognosis of patients.
The present study aimed to assess NODAT frequency and risk factors in kidney transplant
recipients.

Methods. A cohort of 103 kidney transplant patients was included in this retrospective single-
center study, excluding 31 with pre-existing diabetes. The remaining 72 were divided into
NODAT (n=17) and non-NODAT (n=55) groups. The logistic regression analysis was used
to assess the risk factors for NODAT.

Results. NODAT occurred in 17 (23.6%) out of 72 patients without diagnosed diabetes
before kidney transplantation. Age was significantly associated with increased NODAT risk
(p<0.0001). Pre-transplant impaired fasting plasma glucose (FPG) and impaired glucose
tolerance were significant predictors of NODAT. A statistically significant correlation was
Jfound between fasting plasma glucose (FPG) and postprandial blood glucose levels at various
time points during the first month post-transplantation, and the development of NODAT.
Similarly, patients requiring temporary insulin during hospitalization after transplantation
had a significantly increased risk of NODAT. Multivariate analysis identified age >45 years
(p=0.01), pre-transplant impaired FPG (p=0.001), post-transplant insulin requirement
(p=0.01), and first-month tacrolimus levels (p=0.04) as statistically significant independent
risk factors for NODAT development.

Conclusion. Age over 45 years, pre-transplant impaired FPG, perioperative insulin
requirement, and first-month tacrolimus blood concentration were identified as
independent factors associated with the development of NODAT.

Keywords: diabetes, kidney transplantation, risk factors, new-onset diabetes after
transplantation.
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ITommpenicTs Ta hakTOpH PU3NKY NOCTTPAHCIIAHTAIIIIHOTO 1iadeTy:
JIOCBII OTHOTO LEHTPY
l'VHiBepcuTeT MEAUYHMX HAYK, HABYAJILHO-IOCIITHULIbKA JiKapHs [Tonbxane, AHkapa, TypeuunHa

ZYHiBepCUTET MEAMYHKX HAYK, HABYAILHO-IOCIIMHULIBEKA JTiKapHsa YMpanie, Ctam6yi1, Typeuunna
STocnirans Konan, Ctam0yi, TypeuunHa

Pestome. Ilocmepancnianmauiiinuii yykpoesuii diabem (IITLL) € cepiioznum yckaaduenuam, ke 0iaeHocmyemo-
cay 2,5% - 40% ycix peyunienmie conioHux opearis. Busenenns nayicumie epynu 6ucok020 pusuKy ma 6npoeaolceHHs
3axo00ie ujodo oomexncernns pozeumxy I TII moxce nokpawumu iddaneruil npoernos nayienmis. Lle docaioxcenns mano
Ha memi oyinumu yacmomy I TIIJ] ma eusnauumu iioeo paxmopu pusuxy y peyunicHmie mpaHcniaHmo8aHoi HUpKU.

Memoou. Y ybomy pempochekmueHomy 00HOUEHMPOBOMY 00CAidNceHHi npoaHanizoeano koeopmy 3 103 nayien-
mie nicas mpancnaanmayii HUpKuU, 3a eunamkom 31 nayiecuma 3 exce icnyrouum diabemom. Pewuma 72 6yau posodineHi
Ha epynu 3 IITIT (n = 17) i 6e3 IITI (n = 55). Jlocicmuunuii peepeciiiHuil aHaniz 8UKOpUCmo8yeascs 04s OUiHKu
gaxmopie pusuxy IITI.

Pezyavmamu. [ITI dienocmosano y 17 (23,6%) i3 72 nayienmie, sxi He mMaiu yykpogoeo diabemy 0o mpaH-
cnaanmayii Hupku. Pusux pozeumky IITII 3pocmag 3 eikom (p<0,0001). Ilidsuwenus pieHa earoko3u Kpoei neped
MPAHCNAGHMAYIEI0 Ma NOPYUIEHHS MOAePAHMHOCMI 00 2AI0K03U 6yAU 3HAYYWUMU NPOSHOCIUYHUMU hakmopamu
HTII. Kpim moeo, 6cmanoéaeHo0 cMamucmu4Ho 3HA4YWy acoyiayiro Mixc pieHem eaoKo3u Hamue i nocmnpanoianb-
HUM pi6HeM eA0KO03U KpoBi 6 Pi3Hi nepiodu npomseom nepuio2o micaus nicas mpancnianmauii ma poseumxom IHTII.
Ilodibnum wunom, nayicumu, ki nompe0y8aru MumM4aco8020 AiKy8aHHs iHCYAIHOM nid uac eocnimanizayii nicas mpam-
cnaanmayii, maau 3nauno niosuwenuil pusux IITI. bacamogakmopHuii noeicmuunuil ananiz eu3Hayue ik >45 pokie
(p=0,01), nideuwenns piens eatoko3u Kkposi do mpancnaaumauii (p=0,001), nompeby 6 incyaini nicas mpauncniaumauii
(p=0,01) ma kKonuyeHmpayiro maxkposimycy é nepuwuil nocmmpaucnianmayitinuii micays (p=0,04) sk HezarexncHi pak-

mopu pusuxy pozeumky ITILI.

Bucnosok. Bpaxogyrouu 36’a30k diabemy 3 cepueso-cyOuHHUMU YCKAAOHEHHAMU, GIOMOPESHEHHAM MPAHCNAGH-
mama, cMepmHicmIo ma 3HUNCEHHAM AKOCMI JcUmmsl, pAHHE 8UABNEHHS nayienmie epynu gucokoeo pusuxy IITI] ma
npoghinakmuuti 3ax00U Marome 8UPIUIANbHE 3HAYEHHS 045 NOKPAUeHHS 8i00aneHuX pe3yabmamie AiKyeaHHs.

KnmouoBi cioBa: yykposuii diabem, mpauncniaumayis HUpku, ¢akmopu pusuky, nOCMmpaHCAGHMAYIUHUL

diabem.

Introduction. New-onset diabetes after transplan-
tation (NODAT) is a serious complication in patients
receiving kidney and other solid organ transplants that
significantly increases morbidity and mortality and de-
creases quality of life. In the literature, the incidence of
NODAT ranges from 2.5% to 40% [1-3].

The diagnosis of NODAT is currently made using
unmodified criteria for diagnosing diabetes in the gen-
eral population. These criteria are based on the World
Health Organization criteria proposed by the American
Diabetes Association [4].

Many risk factors that cause diabetes mellitus in
patients in the normal population are similar to the
risk factors for diabetes mellitus that may develop af-
ter transplantation. These include age, obesity, African
American and Hispanic race, family history, and im-

Zeki Toprak
zktprk@gmail.com

paired glucose tolerance (IGT). In addition, some risk
factors are specific to the transplant population. Im-
munosuppressive agents, Human Leukocyte Antigens
(HLA) incompatibility, donor gender, and underlying
renal disease can be given as examples [5]. IGT before
transplantation and the development of hyperglycemia
in the perioperative period are increased risk factors
for NODAT [6-8]. The risk of developing NODAT is
increased by specific drugs administered following or-
gan transplantation, particularly immunosuppressants
such as glucocorticosteroids, calcineurin inhibitors like
cyclosporine and tacrolimus and mTOR kinase inhibi-
tors like sirolimus and everolimus. Cytomegalovirus
(CMV) infection, hepatitis C, male sex of the recipient
and donor, and immunological reactions such as acute
rejection are other risk factors for the development of
NODAT [2, 9, 10].

NODAT increases the risk of major cardiovascular
events, graft loss and death after transplantation [11,
12]. Identification of high-risk patients and implemen-
tation of measures to reduce the development of NO-
DAT may improve the long-term survival of patients.

The present study aimed to assess NODAT fre-
quency and risk factors in kidney transplant recipients.
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Material and methods. Patients who underwent
kidney transplantation at Istanbul Bilim University
Faculty of Medicine Hospital between November 2010
and October 2012, were over 18 years of age, had no
previous diagnosis of diabetes mellitus, had at least one
year of follow-up, and had adequate data in the out-
patient follow-up file were included in the study. The
patients files were retrospectively reviewed; including
information on age, gender, time to NODAT diagnosis,
height, weight, body mass index (BMI) values before
transplantation, BMI values at post-transplant follow-
up, primary disease, history of dialysis, blood group,
HLA tissue group, HLA tissue compatibility, age,
gender of kidney donor, history of hepatitis B or C in
the recipient, pre-transplant thyroid hormones, lipid
profiles and post-transplant follow-up, pre and post-
transplant magnesium values, pre and post-transplant
systolic blood pressures, preoperative fasting, postpran-
dial blood glucose (PBG) and HbAlc values, postop-
erative 1st week fasting and PBG values, postoperative
insulin requirement, postoperative 2nd week, 3rd week,
Ist month, 3rd month, 6th month, 12th month and 24th
month FPG values, 3rd month and 1st year HbAlc val-
ues, 1st month, 3rd month, 6th month, 12th month and
24th month creatinine values, 1st month, 3rd month,
6th month, 12th month and 24th month immunosup-
pressive drug types and blood levels, pulse steroid his-
tory, history of cellular or humoral rejection, history of
CMV infection, history of pyelonephritis, antihyper-
tensive use and treatment regimens given to patients for
NODAT were recorded.

The data obtained from patient files and hos-
pital computer system records were evaluated using
SPSS.20 statistical software. Descriptive statistics
were conducted for the available variables, with the
study endpoint defined as the development of NO-
DAT. The normality of variable distribution was as-
sessed using the Shapiro-Wilk W-test. Univariate
analyses utilized Chi-square, independent samples
T-test, and Mann-Whitney U-test. Odds ratios were
calculated for these comparisons using multivariate
logistic regression. Age, pre-transplant BMI, pre-
transplant fasting plasma glucose (FPG), post-trans-
plant FPG, FPG levels during post-transplant weeks
1 through 4, post-transplant 1-month BMI were vari-
ables with significant p-values in univariate analysis,
which were then converted into dichotomous data
(FPG 2100 mg/dL, <100 mg/dL; postprandial blood
glucose (PBG) >140 mg/dL, <140 mg/dL; BMI >30
kg/m2, <30 kg/m?). Because of insufficient sample
size and the risk of type II error, only the data with
p<0.05 (age>45 years, pre-transplant and 1st month
BMI>30 kg/m?, pre-transplant impaired FPG, 1GT,

post-transplant 2nd, 3rd, 4th week impaired FPG,
postoperative insulin requirement, 1st-month tacro-
limus level) were included in the regression analysis
with the backward stepwise elimination LR model.
Among the variables with p>0.1 at each step, those
with the largest p value were excluded from the mod-
el. When at least 9 evaluations per variable were con-
sidered sufficient for the 12 variables included in the
model, it was considered that there was sufficient
sample size for multiple regression analysis. Since the
standard error values obtained at the end of the analy-
sis were <2.0, it was accepted that there was no col-
linearity between the variables. Multiple regression
analysis results were reported as odds ratio (OR), 95%
confidence interval (95% CI), p-value, B coefficient
and standard error.

In order to evaluate the predictive risk factors for
the diagnosis of NODAT, which was the endpoint of
the study, patients were divided into two groups those
who developed NODAT during follow-up and those
who did not.

Results. Our study cohort consisted of 103 patients
undergoing a kidney transplant at the Istanbul Bilim
University Faculty of Medicine Hospital between No-
vember 2010 and October 2012. There were 31 patients
who were diagnosed with diabetes prior to surgery and
these were excluded from analysis. The remaining 72
patients were divided into two groups: 17 with NODAT
and 55 without NODAT.

Of the 72 patients included in the study, 33 were
male (46%) and 39 were female (54%). The mean age of
the patients was 40.65%£12.6 years. 64 (89%) of the pa-
tients had a history of dialysis before transplantation. 8
patients (11%) had preemptive kidney transplantation.
13 patients (18%) had cadaveric transplantation and
59 patients (82%) had kidney transplantation from liv-
ing donors. Of the kidney donors, 29 were male (40%)
and 43 were female (60%). The mean age of the donors
was 46.2+13.6 years. 4 patients had a history of hepati-
tis B (5.6%) and 3 patients had a history of hepatitis C
(4.2%).

During at least one year follow-up of the 72 study
participants, NODAT developed in 17 patients (23.6%).
Among these cases, NODAT was diagnosed in 11 pa-
tients (65%) within the first month, 4 patients (24%)
within the first 6 months, and 2 patients (11%) within
the first year.

No significant differences were observed between
NODAT and non-NODAT groups in terms of gender,
history of dialysis, history of hepatitis B or C infection,
cadaveric or living kidney transplantation, donor age,
and donor gender. The risk of NODAT development
increased with age (p<0.0001) (Table 1).
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Table 1
Clinical and demographic characteristics of the patients
Variable Allpatients | NODAT (+) | NODAT (-) P LI
(95% CI)

Number of patients (n, %) 72 (100%) 17 (23.6%) 55(76.4%) - -
Age (years) 40.65 £ 12.6 514+ 124 37+10.8 <0.0001 -
>45 Age (n, %) 30(42%) 15 15
'S <0.0001 20 (4.0-98.1)
<45 Age (n, %) 42(58%) 2 40
Male (n, %) 33(46%) 8 (47.1%) 25 (45.5%)

0.9 1.06 (0.35-3.17)
Female (n, %) 39(54%) 9(52.9%) 30 (54.5%)
Cadaveric transplant (n, %) 13 (18%) 3(17.6%) 10 (18%)

0.9 1.03 (0.25-4.30)
Living transplant (n, %) 59 (82%) 14(82.4%) 45 (82%)
History of dialysis (n, %) 64 (88.9%) 16 (94.1%) 48 (87.3%) 0.4 2.3 (0.26-20.44)
Age of donor (years) 46.2 £ 13.6 447+ 13.8 46.7 £ 13.7 0.5 -
Donor gender
Male (n, %) 29 (40%) 8 (47.1%) 21 (38%)

0.5 1.4 (0.48-4.31)
Female (n, %) 43 (60%) 9 (52.9%) 34 (62%)
History of hepatitis B (n, %) 4 (5.6%) 1(5.9%) 3(5.5%) 0.9 1.08 (0.10-11.15)
History of hepatitis C (n, %) 3 (4.2%) 1(5.9%) 2 (3.6%) 0.6 1.65(0.14-19.47)

Abbreviations: NODAT: New-onset diabetes after transplantation.

During the pre-transplant period, 15 (21%) patients
exhibited impaired fasting plasma glucose (FPG), and 11
(15%) had impaired glucose tolerance (IGT). Among the
17 patients who developed NODAT, 7 (41%) had im-

paired FPG and 6 (35%) had IGT pre-transplantation.
Impaired FPG and IGT prior to transplantation were
significantly associated with NODAT development
(p<0.0001, p=0.009, respectively) (Table 2).

Table 2

The relationship between NODAT and height, weight, BMI, fasting and postprandial blood glucose
and HbAlc levels of the patients before transplantation

Variabe Alpatis | NODATCH [ NODATG) [ T oR
Pre-transplant weight (kg) 64.3 £13.6 68.9 £13.7 62.8 +134 0.1 -
Height (cm) 165.4£9.2 164.4+9.9 165.7 £ 9.1 0.5 -
Pre-transplant BMI kg/m? 235147 25.7t6.1 22.8 £3.97 0.02 -
Pre-transplant BMI >30kg/m? 6 (8.3%) 4 (23.5%) 2(3.5%) 0.009 (1.34%419.45)
Pre-transplant FPG (mg/dL) 89.2+14.9 96.4 +24.1 87 +£9.9 0.02 -
Pre-transplant PBG (mg/dL) 118.4 £ 20.9 132.1 £21.3 114 £ 19.1 0.002 -
Pre-transplant HbAlc (%) 5.2+0.49 54=x0.5 52+04 0.14 -

Abbreviations: NODAT: New-onset diabetes after transplantation, BMI: Body mass index, FPG: Fasting plasma glucose, PBG:

Postprandial blood glucose
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While height, weight, and HbAlc levels measured
before kidney transplantation did not correlate signifi-
cantly with NODAT development, body mass index
(BMI), FPG, and postprandial blood glucose (PBG)
levels were significant risk factors for NODAT. The
likelihood of NODAT development was significantly
higher in patients with a BMI above 30 compared to
those with a BMI below 30 (OR=8.1, p=0.009) (see
Table 2). Triglyceride levels, LDL levels, and hyperten-
sion, diagnostic criteria for metabolic syndrome, were
not statistically significant for NODAT development.

Similarly, no significant association was found between
low blood magnesium and TSH levels and NODAT de-
velopment.

A significant correlation was observed between
FPG levels during the first, second, and third weeks
and PBG levels during the first week of the first month
post-transplantation and NODAT development.
Likewise, patients requiring temporary insulin during
hospitalization after transplantation had a significant-
ly increased risk of developing NODAT (p<0.0001)
(Table 3).

Table 3
Postoperative insulin requirements and weekly blood glucose levels during the first month
after transplantation and their relationship with NODAT
. . NODAT (+) NODAT (-) OR
Variable All patients (=17 (n=55) P (%95 CI)

1st week FPG (mg/dL) 102.1 £21.6 114.2 £28.2 98.3+17.8 0.007 -
Ist week PBG (mg/dL) 144.2 £ 44.1 175.8 £58.8 135.1 £ 34.4 0.001 -
2nd week FPG (mg/dL) 102.6 £ 25.8 119.9 + 36.1 97.2+19.2 0.001 -
3rd week FPG (mg/dL) 100.2 £ 21.0 120.8 £ 27.8 93.8+13.3 0.0001 -
4th week FPG (mg/dL) 102.7£27.3 | 120.2£30.9 97.3+23.8 0.002 -
Postoperative insulin
requirements (n, %) 11 (15.3%) 8 (47.1%) 3(5.5%) <0.0001 | 15.4(3.42-69.31)

Abbreviations: NODAT: New-onset diabetes after transplantation, FPG: Fasting plasma glucose, PBG: Postprandial blood

glucose

Although there was no correlation between weight
and BMI and NODAT development in the first month
post-transplantation, the incidence of NODAT was

significantly higher in patients with a BMI above 30
(p=0.002) (Table 4).

Table 4
First-month weight and BMI values of patients and their relationship with NODAT
. . NODAT (+) NODAT (-) OR
Variable All patients (=17 (n=55) P (%95 CI)
Ist month weight (kg) 64.6 £13.2 69.0 £12.5 63.2£13.2 p=0.1 -
Ist month BMI kg/m2 23.6 £ 4.6 258+59 229+39 p=0.09 -
11.04
2 =

Ist month BMI >30kg/m 7(9.7%) 5(29%) 2(3.6%) p=0.002 (1.90-63.88)

Abbreviations: NODAT: New-onset diabetes after transplantation, BMI: Body mass index

In addition to corticosteroids, all patients re-
ceived calcineurin inhibitors and antimetabolites for
immunosuppression. 66 patients (92%) were treated
with tacrolimus and 6 patients (8%) were treated with
cyclosporine. Of the patients diagnosed with NO-
DAT, 15 (88%) were receiving tacrolimus and 2 (12%)
were receiving cyclosporine. In patients without NO-
DAT, 51 (93%) were on tacrolimus and 4 (7%) were
on cyclosporine. No significant difference was found

between tacrolimus and cyclosporine use in terms
of NODAT development (p=0.5). The mean tacro-
limus blood level in the first month was 9.7%+3.1 ng/
ml, 11.1£3.1 ng/ml in patients who developed NO-
DAT and 9.3%+3 ng/ml in patients who did not de-
velop NODAT. A statistically significant correlation
was found between the tacrolimus blood level in the
first month and the development of NODAT (p=0.04)
(Table 5).
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Table 5
Association of immunosuppressive therapies and blood levels with NODAT
. . NODAT (+) NODAT (-) OR
Variable All patients (n=17) (n=55) P (%95 CI)
Tacrolimus (n, %) 66 (92%) 15 (88%) 51 (93%)
Cyclosporine (n, %) 6 (8%) 2 (12%) 4(7%) 0.5 0.58 (0.09-3.53)
Tacrolimus
1st month level (ng/ml) 9.7£3.1 11.1£3.17 9.31£3.0 0.04 -
Tacrolimus
3rd month level (ng/ml) 8.81+2.7 9.8+£3.2 8.51£2.5 0.1 -
Tacrolimus
6th month level (ng/ml) 7.5+2.4 8.8+2.2 7.2+2.4 0.03 -
Tacrolimus
12th month level (ng/ml) 57+1.7 6.0£1.7 5.6x1.7 0.4 -
Tacrolimus
24th monthlevel (g /ml) 5.3£1.5 4.9+1.1 5.4%1.6 0.3 -
Cyclosporine C0 1st month level 323+185) 318461 3264236 03 B
(ng/ml)
Cyclosporine C0 3rd month level 245449 231441 252456.9 06 B
(ng/ml)
Cyclosporine C0 6th month level 249+105 217445 266+129 08 B
(ng/ml)
Cyclosporine C0 12th month level 188455 189414 188470 5 08 B
(ng/ml)
Cyclosporine C0 24th month level 173439 201+1.4 155443.5 02 )
(ng/ml)
Mycophenolate mofetil (n, %) 54 13 (77%) 41 (75%) B
Mycophenolic acid (n, %) 18 4 (23%) 14(25%) 08 0.90(0.25-3.22)
Steroid pulse (n, %) 23 (31%) 5(29%) 18 (32%) 0.7 0.85(0.26-2.80)

Abbreviations: NODAT: New-onset diabetes after transplantation

In the follow-up of patients who developed NO-
DAT, a significant difference in tacrolimus levels was
found at month 6 compared to patients without NO-
DAT (p=0.03), but this difference was not observed
at months 3, 12 and 24. While 29% of patients with
NODAT received pulse steroid treatment, there was
no significant difference compared to patients without
NODAT (p=0.7) (Table 5). Similarly, no association
was found between acute cellular and humoral rejection
and the development of NODAT (p=0.2, p=0.3 respec-
tively).

While the frequency of NODAT was increased in
patients with CMYV infection (12%) compared to those
who did not develop NODAT (2%), it was not statisti-
cally significant (p=0.07).

In univariate analysis, age>45 years (p<0.0001),
pre-transplant and 1st month BMI>30kg/m2 (p=0.009,
p=0.002), postoperative insulin requirement (p<0.0001),
pre-transplant and 2nd, 3rd, 4th week Impaired FPG
(p<0.0001, p=0.001, p=0.004, p<0. 0001), pre-trans-
plant IGT (p=0.0001, p=0.001, p=0.004, p<0.0001),
pre-transplant IGT (p=0.009) and tacrolimus blood
level>10ng/dl (p=0.006) were statistically significant in
relation to the risk of developing NODAT.

Multivariate analysis revealed that age >45 years
(p=0.01), pre-transplant impaired FPG (p=0.001),
post-transplant insulin requirement (p=0.01) and ta-
crolimus level in the first month (p=0.04) were statisti-
cally significant independent risk factors for the devel-
opment of NODAT (Table 6).

Table 6
Multivariate analysis results
R A=
Age>45 2.772 1.161 15.99 1.64 155.55 0.01
Pre-transplant Imparied FPG 3.709 1.158 40.82 4.21 395.23 0.001
Perioperative insulin requirement 3.354 1.336 28.6 2.087 392.08 0.01
Ist month Tacrolimus level 0.337 0.164 1.4 1.016 1.93 0.04

Abbreviations: FPG: Fasting plasma glucose

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N22 (82) 2024

OpUriHOABHI HOYKOBI POBOTU 39



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024

Discussion. In previous studies, the incidence of
NODAT was reported between 4% and 25% in renal
transplant recipients, 2.5% and 25% in liver transplant
recipients, 4% and 40% in heart transplant recipients,
and 30% and 35% in lung transplant recipients [1, 2,
3, 13]. In our study, the prevalence of NODAT was
23.6%, which is similar to other studies.

Studies from the Organ Procurement and Trans-
plantation Network / United Network for Organ Shar-
ing database found that the relative risk increased by
90% in kidney recipients aged 45-49 years and by 160%
in those aged over 60 years compared with kidney re-
cipients aged 18-44 years [11]. Another study showed
that the risk of NODAT increased 1.5-fold every 10
years with increasing age [14]. Similarly, the incidence
of NODAT increased with age in our study. While 42%
of our patients were aged 45 years or older, 50% of these
patients were diagnosed with NODAT. As a result of
univariate and multivariate analyses of our study, it was
found that the development of NODAT increased 16-
fold at the age of 45 years and older. This finding was
similar to studies in the literature.

In the retrospective study conducted by Tokodai
and colleagues on 158 kidney transplant patients, a sig-
nificant relationship was found between the increase
in BMI and the development of NODAT [15]. In our
study, univariate analyses revealed that the pre-trans-
plant BMI value was statistically higher in patients who
developed NODAT compared to those who did not. No
statistically significant difference was found between the
BMI in the 1st month and the development of NODAT.

In a single-center retrospective study involving 254
kidney transplant patients conducted by Van Laecke
and colleagues, it was demonstrated that hypomagne-
semia in the first month after transplantation is associ-
ated with the development of NODAT, independent of
the immunosuppressive regimen [16]. In a subsequent
study by the same authors, pre-transplant hypomag-
nesemia and hypomagnesemia in the first month after
liver transplantation were identified as independent risk
factors for NODAT [17]. Post-transplant hypomagne-
semia is often associated with the use of calcineurin in-
hibitors. In our study, hypomagnesemia was not found
to be a significant risk factor for the development of
NODAT. There was no difference in magnesium levels
between patients who developed NODAT and others
during their follow-up.

The diabetogenic effects of CMV infection on pan-
creatic beta cells are known [18]. In previous studies,
asymptomatic CMV infection has been found to in-
crease the risk of NODAT by 4 times [19]. In our study,
no association was found between NODAT and symp-
tomatic or asymptomatic CMV infection. This may be
due to our limited sample size or the fact that a signifi-
cant portion of patients received valganciclovir prophy-
laxis in the first three months after transplantation.

It is believed that Hepatitis C infection has a diabe-
togenic effect, especially when used in conjunction with
tacrolimus [20]. In our study, no significant relation-

ship was found between Hepatitis C infection and NO-
DAT. This may be attributed to our limited number of
Hepatitis C patients and our use of cyclosporine instead
of tacrolimus in patients with known Hepatitis C, which
could have led to no observed increase in the frequency
of NODAT development.

In a study involving 490 kidney transplant patients
conducted by Cosio and colleagues, it was demon-
strated that elevated pre-transplant glucose levels are a
risk factor for the development of NODAT in the first
year. When pre-transplant plasma FPG levels between
90mg/dl and 100mg/dl were considered as a reference,
individuals with plasma glucose <90mg/dl were found
to have a low risk for NODAT development (OR=0.46,
p=0.01). As plasma glucose levels increased, an increase
in the risk of NODAT was observed (FPG=101-109,
OR=1.5, and FPG=110-125, OR=7.6, p<0.0001) [21].
In our study, similarly, both univariate and multivariate
analyses revealed an increased risk of NODAT in indi-
viduals with impaired FPG (100-125mg/dl) pre-trans-
plant (p<0.0001, OR=14). For those with IGT (PBG
140-199mg/dl), univariate analyses also showed a simi-
lar increase in the risk of NODAT (p=0.009, OR=5).

Post-transplant early glucose measurements may
serve as predictors for the development of NODAT
[22]. In a study by Rodrigo and colleagues, monitoring
208 kidney transplant patients without diabetes prior to
transplantation, an FPG>126 on the 5th day was found
to be associated with a 4-fold increase in the risk of NO-
DAT [23]. In the study by Kuypers and colleagues, the
normal finding of oral glucose tolerance tests on the 5th
day was determined to reduce the risk of NODAT [10].
In our study, univariate analyses revealed a statistically
significant relationship between post-transplant fasting
blood glucose elevation in the 1st, 2nd, 3rd, and 4th
weeks and PBG elevation in the 1st week with the de-
velopment of NODAT.

The risk of NODAT is increased in patients with
postoperative hyperglycemia requiring insulin use [8].
In one study, among 23 patients with perioperative
transient hyperglycemia, 11 developed persistent hy-
perglycemia after maintaining normoglycemia for 6-12
months [7].

In our study, both univariate and multivariate
analyses revealed an increased frequency of NODAT
development in patients requiring insulin during the
early postoperative period, specifically during the hos-
pitalization period (p=0.01, HR=28). Although periop-
erative hyperglycemia may develop due to immunosup-
pressive protocols, it can assist in identifying patients at
an increased risk for NODAT.

In a retrospective study conducted with patients from
the OPTN/SRTR database, a significant decrease in the
risk of NODAT was observed when patients receiving a
steroid-free immunosuppressive regimen were compared
to those receiving a steroid-based regimen [24].

In our patient group, as there was no steroid-free
regimen, the impact of steroid treatment on NODAT
could not be evaluated.
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The use of calcineurin inhibitors, cyclosporine, and
tacrolimus, is a known risk factor for the development
of NODAT [14]. Compared to cyclosporine, tacroli-
mus generally has a more diabetogenic effect [25-28].
In our study, the number of patients using cyclospo-
rine was very small compared to those using tacrolimus
(1:11), so a statistically significant relationship between
the two drugs and NODAT development could not be
found. Similar to other studies, a statistically signifi-
cant relationship between the 1-month level of tacroli-
mus and the development of NODAT was found in both
univariate and multivariate analyses (p=0.04, HR=1.4).
There is a strong association between increasing levels of
tacrolimus and IGT and NODAT. In one study, it was
demonstrated that a blood tacrolimus level above 15 ng/
ml is significant for the risk of glucose intolerance (15%)
and NODAT (32%) in the first year [29]. In our study, in
univariate analyses, an increase in NODAT development
was found in those with a 1-month tacrolimus level of 10
ng/ml and above (p=0.006, OR=5.5).

Our study has several limitations. These include
the small number of patients included, as well as the
study being designed as a single-center, retrospective
analysis. While our findings generally align with existing
literature on NODAT, some discrepancies were noted
due to the constraints of our study design.

Conclusions. NODAT presents a significant com-
plication post-solid organ transplantation. Our study re-
vealed that 23.6% of kidney transplant recipients develop
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Abstract. Complications stemming from chronic kidney disease (CKD) significantly contribute
to increased morbidity and mortality rates. During the early stages of CKD, a delicate balance in
homeostasis and mineral regulation is maintained largely due to fibroblast growth factor 23 (FGF-
23). However, as kidney function declines, there is a detrimental effect on vitamin D synthesis.
Understanding the dynamics of FGF-23 levels in relation to vitamin D status is crucial for assessing
kidney function and its implications on hormonal regulation, calcium homeostasis, and cardiovascular
health. Therefore, this study aimed to scrutinize and comprehend the correlation between FGF-23
levels and vitamin D status in patients afflicted with CKD.

Methods. A cross-sectional study was undertaken at Dr. Wahidin Sudirohusodo Hospital in
Makassar, South Sulawesi, Indonesia, involving 58 patients diagnosed with stage 3-5 non-dialysis
CKD. Relationships between FGF-23 level with vitamin D level status and CKD stage were analyzed
by chi-square and Kruskal-Wallis test.

Results. The FGF-23 levels, with a median of 100 pg/mL as the designated cut-off, exhibit significance
concerning the levels of vitamin D (p=0.003). The average values of FGF-23 in cases of deficiency
and insufficiency are markedly elevated when compared to patients with sufficient vitamin D levels
(p=0.016). The significance of FGF-23 levels becomes more prominent with advancing CKD stages
(p=0.06).

Conclusions. FGF-23 is a related marker with vitamin D deficiency in patients with CKD but is
inconsistent in stage development and not an independent factor.

Keywords: fibroblast growth factor 23, vitamin D, chronic kidney disease.
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Angni ITycna Pary!, Xaepani Pacuiin!, Caxio Bakpil, Augi Mak0Oya Aman!,
Xapyn Ickannap!, Apicdin Cepenr?

B3aeMo03B’ 430K MizK KOHIIeHTpali€lo akTopa pocrty ¢iopodaacris 23
i crarycom BiTaminy D y XBoprx Ha XpoOHiYHY XBOPOOY HHPOK:
nepexpecHe A0CJIiIKEeHHS

IKa eJpa BHYTPIlIHbOI MEIUILIMHU, MEIUUYHUN Dak JIBTCT, VYHiBepcuter XacanyaaiHa, Makacca , Inmonesisa
b b
2Ka eJpa TPOMaJICbKOi OXOPOHU 3710 OB’H, MeIUYHU (paKyNbTeT, YHiBepcuTeT XacaH ,[lﬂ,iHa,
3
MaKaccap, InpoHe3sis

Pestome. Vexknaouenna xponiunoi xeopou nupox (XXH) 3HauHOI0 Mipor cApusioms RiO8UWEHHIO 30X80PH6a-
Hocmi ma cmepmuocmi. Ha paunix cmaodisx XXH b6ananc y minepanvHiil pecyasayii niompumyemscs 8 0CHOBHOMY 3A805KU
gaxmopy pocmy ¢hiopobaacmie 23 (DPD-23). Oduak, 3i 3HuUNCCHHAM QYHKYII HUPOK 8I00YBAEMbCA 3HAUHI 3MIHU CUH-
me3sy eimaminy D. Posyminns ounamiku pienss OPD-23 y 36’a3xy 3i cmamycom eimaminy D mae eupiwanvre 3HaueHHs
05 oyinKu QYHKYIi HUpoK ma ii HacAiOKi8 045 eOPMOHAALHOI pecyaayii, eomeocmasy KaivUito ma cepyeeo-cyOuHHoi
cucmemu. Taxum yuHom, ue 00CAIONCEHHS MAA0 HA Memi BUBHAUUMU 36 30K Mixc KoHuenmpauieto DPD-23 ma cmamy-
com simaminy Dy nayicumie 3 XXH.

Memoou. [lepexpecne docaidxcenns 6yn0 npoeedero 6 aikaphi doxkmopa Baxidina Cydipoxycodo ¢ Makaccapi,
ITigoennuii Cynaeseci, Inoonesis, 3a yuacmio 58 nauienmie 3 XXH I11-V cmadiii, siki He ompumysanu HUpKo8y 3amicHy
mepanito. Bzaemose’azku minc konyeumpauismu PPD-23 ma eimaminy D 3anencno 6id cmadii XXH ananizysanu 3a
donomoeoro xi-keadpam i mecmy Kpackenaa-Yonnica.

Pezynvmamu. Konuenmpauyis @PD-23 i3 cepednim 3nauenusm 100 ne/ma, Sk 8UHAUEHUM NOPOLOBUM 3HAUCHHAM
demoHcmpye cmamucmu4Ho 3Ha w000 pierie simaminy D (p=0,003). Cepedni 3nauenns FGF-23 y eunadkax degiyumy
ma HedocmamHoOCmi NOMIMHO Nid8uweHi NOPIGHAHO 3 nayienmamu 3 docmamuim pienem eimaminy D (p=0,016). 3ua-

yywicmo pieus FGF-23 cmae 6invuw nomimuoro 3 npoepecyrouumu cmadismu XXH (p=0,06).
Bucnoexu. @PD-23 ¢ cnopionenum mapxepom 3 degpivumom simaminy D y nayienmie 3 XXH, ase ne 3arexncumsp

6id cmadii XXH ma He € ne3zanexicHum gaxmopom.

Kmouogi cioBa: gpaxmop pocmy ¢pi6pooracmis 23,

Introduction. Complications arising from chronic
kidney disease (CKD) contribute to heightened mor-
bidity and mortality among affected individuals, stem-
ming from the systemic dysfunction of the kidneys [1]
culminating in end stage renal disease (ESRD. The reg-
ulation of key minerals, notably potassium and sodium,
is intricately linked to the management of blood pres-
sure. Simultaneously, the control of minerals, particu-
larly calcium and phosphate, plays a pivotal role in the
regulation of ionic compartments [2]. Notably, in the
initial stages of kidney damage, homeostasis and min-
eral balance remain undisturbed owing to the presence
of the hormone phosphatonin, exemplified by fibroblast
growth factor 23 (FGF-23), which is synthesized in os-
teocytes [3, 4].

Furthermore, diminished kidney function adverse-
ly impacts the synthesis of vitamin D, a process facili-
tated by various organs including the skin, intestines,
and kidneys. This impairment arises from a reduction

Andi Puspa Ratu
andipusparatu03@gmail.com

eéimamin D, XponiuHa x60po6a HUpoK.

in the synthesis of 1-o hydroxylase, responsible for con-
verting calcidiol to calcitriol [5, 6]. The utilization of
FGF-23 as a parameter for renal function can provide
insights into hormonal vitamin D-calcium homeostasis
activity and cardiovascular risk [7-9].

The decrement in kidney function precipitates
concurrent disruptions in mineral regulation and vi-
tamin D synthesis. However, current research on the
alterations in vitamin D levels attributable to FGF-23
regulation remains somewhat limited [10, 11]. Due to
this background, we aim to scrutinize and comprehend
the correlation between FGF-23 and vitamin D levels
in patients afflicted with CKD.

Material and methods. Subjects and data collec-
tion. A cross-sectional study was conducted at Dr. Wa-
hidin Sudirohusodo Hospital in Makassar, South Su-
lawesi, Indonesia, from August to December 2023. The
study was approved by the Research Ethics Commission
of the Faculty of Medicine, Hasanuddin University (No:
596/UN4.6.4.5.31/PP36/2023). The study involved 58
patients diagnosed with stage 3-5 non-dialysis CKD.
Demographic (age, sex) and clinical data (body mass in-
dex or BMI, estimated glomerular filtration rate (¢GFR)
stage, diabetes mellitus type 2 status, hypertension sta-
tus, FGF-23 level, vitamin D level, phosphate level,
and calcium level) were collected by collecting medical
record data from patients who were examined in Clini-
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cal Laboratory of Dr. Wahidin Sudirohusodo Hospital
Laboratory. FGF-23 level is measured by enzyme-linked
immunosorbent assay (ELISA) kit by Immutopics®
on the same day as another laboratory test with a total of
15 ml of vein blood in ethylenediamine tube.

Statistical analysis. Baseline data (age, sex, body
mass index or BMI, estimated glomerular filtration rate
(eGFR) stage, diabetes mellitus type 2 status, hyperten-
sion status, FGF-23, vitamin D, phosphate, and calci-
um levels) were descriptively summarized. The cut-off
value of FGF-23 was analyzed by the median value of
FGF-23 and vitamin D level was categorized by ref-
erence in Kidney Disease Outcome Quality Initiative
(KDOQI) (vitamin D deficiency: less than 20 ng/mL;
an insufficiency: 21-29 ng/mL; sufficiency: more than
30 ng/mL) [12]. The cut-off of FGF-23 is 100 pg/mL
due to kidney function to reabsorb phosphate [13]. The
differences between the studied groups were analyzed
by chi-square or Kruskal-Wallis test, as appropriate.

Factors associated with vitamin D status were assessed
utilizing multiple regression analysis. Significant values
were determined at p<0.05. All statistical analyses were
performed using the Statistical Program for Social Sci-
ences (IBM SPSS 24, IL, USA).

Results. The findings of this study reveal that the
predominant age group comprised individuals younger
than 60 years, demonstrating an average age of 49.5 +
12.7 years. The distribution between males and females
was equitable, and the majority of participants exhibited
a non-obese profile, characterized by an average BMI
0f 22.9 + 3.9 kg/m?. In terms of FGF-23 levels among
CKD patients in this investigation, a range spanning
from 12.3 to 2013.2 pg/mL was observed, with an aver-
age value of 262.2 + 374.9 pg/mL. Concurrently, the
vitamin D levels in the CKD patient cohort exhibited
a distribution ranging from 4.8 to 46.5 ng/mL, with an
average concentration of 20.2 + 9.7 ng/mL, as detailed
in Table 1.

Table 1
Characteristics of the study cohort

Variable N (%) Min Max Mean (SD)
Age (years) 18 65 49.5 (12.7)
<60 years 44 (75.9)
>60 years 14 (24.1)
Sex
Female 29 (50.0)
Male 29 (50.0)
BMI 15 35 22.9(3.9)
Obese 18 (31.0)
Non-obese 40 (69.0)
CKD
Stage 3 19 (32.8)
Stage 4 19 (32.8)
Stage 5 non-HD 20 (34.5)
Diabetes mellitus
Yes 23 (39.7)
No 35 (60.3)
Hypertension
Yes 28 (48.3)
No 30 (51.7)
Phosphate 2.2 13.5 4.8 (2.3)
Increase 21(36.2)
Normal 37 (63.8)
Calcium 5.4 9.8 7.9 (0.9)
Decrease 49 (84.5)
Normal 9 (15.5)
FGF-23 (pg/ml) 12.3 2013.2 262.2 (374.9)
<100 pg/mL 29 (50.0)
>100 pg/mL 29 (50.0)
Vitamin D level/status 4.8 46.5 20.2 (9.7)
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Continuation of Table 1

Variable N (%) Min Max Mean (SD)
Deficiency 30 (51.7)
Insufficiency 19 (32.8)
Sufficiency 9 (15.5)

Abbreviations: N, subjects; SD, standard of deviation; BMI, body mass index; CKD, chronic kidney disease; ND, non-dialysis;

FGEF-23, fibroblast growth factor 23.

Notably, the average values of FGF-23 in cases
of deficiency and insufficiency are markedly elevated

when compared to patients with sufficient vitamin D
levels, as delineated in Table 2.

Table 2
Vitamin D and FGF-23 levels
FGF-23
Yitamin D n p-value
Mean SD

Deficiency 30 237.1 330.1
Insufficiency 19 396.9 478.3 0.016*
Sufficiency 9 61.5 29.3

Kruskall-Wallis Test, *significant
CKD stage, FGF-23 level, sex, and diabetes mellitus status were associated with vitamin D levels (Table 3).

Table 3
Variable associated with vitamin D level
Vitamin D level
Variable - - - p-value
Deficiency Insufficiency Sufficiency
CKD Stage
Stage 3 6 (31.6) 947.4) 4 (21.1)
Stage 4 11 (57.9) 3 (15.8) 5(26.3) 0.038*
ND Stage 5 13 (65.0) 7 (35.0) 0 (0.0)
FGF-23 level
<100 pg/mL 14 (48.3) 6 (20.7) 9 (31.0) 0.003*
>100 pg/mL 16 (55.2) 13 (44.8) 0 (0.0)
Sex
Female 22 (75.9) 6 (20.7) 1(3.4) 01001*
Male 8(27.6) 13 (44.8) 8 (27.8)
Age
<60 years-old 25 (56.8) 14 (31.8) 5(11.4) 0.224
>60 years-old 5(35.7) 5(35.7) 4 (28.6)
BMI
Obese 9 (50.0) 6 (33.3) 3(16.7) 0.980
Non-obese 21(52.5) 13 (32.5) 6 (15.0)
Diabetes mellitus
Yes 18 (78.3) 3(13.0) 2 (8.7) 0.004*
No 12 (34.3) 16 (45.7) 7 (20.0)

Chi-square test *significant.

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; ND, non-dialysis; FGF-23, fibroblast growth factor 23.
Male sex without diabetes mellitus was associated with vitamin D levels (Table 4).
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Table 4
Adjusted FGF-23 level in variable associated with vitamin D level
Vitamin D level
Variable FGF-23 Level - - - p-value
Deficiency Insufficiency | Sufficiency
CKD Stage
Stage 3 <100 pg/mL 6 (40.0) 5(33.3) 4 (26.7) 0.060
>100 pg/mL 0(0.0) 4 (100.) 0(0.0)
Stage 4 <100 pg/mL 6 (50.0) 1(8.3) 5(41.7) .
>100 pg/mL 5(71.4) 2 (28.6) 0 (0.0)
ND Stage 5 <100 pg/mL 2 (100.0) 0(0.0) 0 (0.0) M
>100 pg/mL 11 (61.1) 7 (38.9) 1(0.0)
Sex
Female <100 pg/mL 10 (76.9) 2 (15.4) 1(7.7) L
>100 pg/mL 12 (75.0) 4 (25.0) 0(0.0)
Male <100 pg/mL 4 (25.0) 4 (25.0) 8 (50.0) G0
>100 pg/mL 4 (30.8) 9(69.2) 0(0.0)
Diabetes mellitus
Yes <100 pg/mL 8 (80.0) 0(0.0) 2(20.0) 0.086
>100 pg/mL 10 (76.9) 3(23.1) 0 (0.0)
No <100 pg/mL 6 (31.6) 6 (31.6) 7 (36.8) 0.020*
>100 pg/mL 6 (37.5) 10 (62.5) 0 (0.0)

*significant; #can not be analyzed;

Abbreviations: ND, non-dialysis; FGF-23, fibroblast growth factor 23.

According to the results of multiple regression
analysis, the variables that exert influence on vitamin

D levels in CKD patients include sex, the presence of
diabetes mellitus, and calcium levels (Table 5).

Table 5
Multiple regression analysis
Variable p-value
FGF-23 0.61
Age 0.18
Sex 0.00*
BMI 0.58
CKD stage 0.98
Diabetes mellitus status 0.01*
Hypertension 0.88
Phosphate 0.85
Calcium 0.00*
*Significant.

Discussion. Patients in this study generally fall be-
low the age of 60, and the gender distribution is evenly
balanced. This observation suggests a relatively rapid
progression of CKD [14, 15]. Diabetes mellitus and
hypertension emerge as the predominant comorbidities
among the majority of patients. The primary focus of

this investigation points to the factors influencing vita-
min D levels in CKD patients. Notably, the levels of
vitamin D, phosphate, and FGF-23 exhibit variations
across different groups, indicating the intricate inter-
play between FGF-23 levels and other factors in the
regulation of vitamin D homeostasis.
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FGF-23 levels, as per research findings, exhibit
variability in CKD patients. Broadly, an elevation in
FGF-23 accompanies a decline in kidney function due
to the regulation of phosphate and the intake of vitamin
D (1.25-dihydrocholecalciferol). The research out-
comes reveal generally low vitamin D levels, particu-
larly in groups with higher FGF-23 levels within the
insufficiency category. However, an overall increase
is observed in CKD patients with both deficiency and
insufficiency. This phenomenon stems from the body’s
adaptive response to maintain blood phosphate levels.
During the compensation phase, patients with CKD
cannot tolerate phosphate deficiency, leading to in-
creased production of FGF-23 alongside vitamin D
analogs. Additionally, dietary factors can impact FGF-
23 levels. The deterioration of kidney conditions causes
a subsequent decrease in FGF-23 production after the
compensation phase due to a negative feedback mecha-
nism [10, 16, 17].

Despite its significance with a median value of 100
pg/mL, FGF-23 does not independently influence vita-
min D levels. Analysis reveals that FGF-23 lacks inde-
pendent effects, a condition influenced by factors such
as deficiency tolerance, CKD severity, comorbidities,
and the impact of FGF-23 inhibition on vitamin D me-
tabolism. Consequently, FGF-23 cannot be singularly
employed as a determining factor for assessing vitamin
D levels [18-21].

Prior research underscores the inconsistent indica-
tion of worsening kidney function by FGF-23, render-
ing it influential as a parameter for vitamin D levels [22].
Some results indicate an inverse relationship, with higher
FGF-23 levels correlating with an overall deterioration
in kidney function, impacting erythropoiesis, hormonal
regulation, and mineral homeostasis [23, 24].

According to research findings, the stage of CKD
does not exhibit a significant correlation with vitamin D
levels. This observation is intricately linked to vitamin
D homeostasis, which is influenced by various factors
such as malnutrition, gastrointestinal disorders, dietary
restrictions, and proteinuria. It is noteworthy that while
some previous studies have demonstrated a noteworthy
increase in this association, those investigations were
conducted on larger and more homogeneous popula-
tions [24-27].

In contrast, the results diverge concerning FGF-
23 levels, which exhibit a significant increase in CKD
patients as the disease stage progresses. This phenom-
enon is attributed to a diminished ability of the kidneys
to respond to FGF-23 signals, leading to the accumula-
tion of FGF-23 in the serum. Although the escalation
in FGF-23 levels is noticeable at each stage, the incre-
ment is not uniform, thus failing to reflect specific kid-
ney function. It’s worth noting that non-renal mecha-
nisms may also contribute to an increase in FGF-23
levels [28, 29].

The age of patients with CKD does not exert a
significant influence on vitamin D levels. This circum-
stance is shaped by factors such as cutaneous vitamin

D production, urinary loss of vitamin D, and a diet de-
ficient in vitamin D [30, 31]. Prior research has indi-
cated a connection between age and vitamin D levels,
although this association is often mediated by the syn-
thesis and response of parathyroid hormone. Notably,
the impact of age on vitamin D levels may vary depend-
ing on the study design, particularly when examining
specific groups with a baseline vitamin D deficiency
[24, 32, 33].

Gender significantly influences vitamin D levels,
with a direct correlation observed in males exposed to
sunlight [34]. This phenomenon is linked to the regula-
tion of vitamin D, which is affected by decreased meno-
pausal status. Consequently, gender exerts an indepen-
dent effect on vitamin D levels in CKD patients, albeit
the precise mechanism remains unclear [35-37].

Body mass index (BMI) does not exhibit a sig-
nificant impact on vitamin D levels in CKD patients.
This outcome is influenced by the greater synthesis of
parathyroid hormone in individuals with higher body
fat composition, inversely proportional to lean mass, as
adipose tissue serves as a storage site for vitamin D [38,
39]. The variability in BMI effects may stem from chal-
lenges in estimating the true BMI in CKD patients due
to water retention.

The CKD stage does not yield a significant effect
on vitamin D levels in CKD patients. This circum-
stance is tied to the kidney’s diminished ability to hy-
droxylase secondary vitamin D into its active form, a
process that also experiences decline. Dietary vitamin
D intake affects plasma vitamin D levels and imposes
negative feedback on the parathyroid hormone, yet oth-
er factors can still influence vitamin D levels in CKD
patients [40-42].

In contrast, diabetes mellitus status has a notable
effect on vitamin D levels in CKD patients, driven by
a cycle of podocyte damage. Vitamin D deficiency is
associated with podocyte damage, disrupting phosphate
and calcium homeostasis, and triggering negative feed-
back on parathyroid hormone production. The ongo-
ing decline in kidney function further diminishes the
effect of vitamin D synthesis, perpetuating the cycle of
damage [43-46]. Diabetes mellitus emerges as an inde-
pendent factor linked to vitamin D deficiency in CKD
patients.

Hypertension, however, does not significantly im-
pact vitamin D levels in CKD patients. While previous
studies have suggested a relationship between hyperten-
sion and vitamin D levels, potentially mediated by the
regulation of the renin-angiotensin-aldosterone system
(RAAS), variations in outcomes may result from anti-
hypertensive consumption, tolerance mechanisms in
longstanding CKD, or the presence of other comorbidi-
ties such as diabetes [47-49].

Phosphate levels do not exert a significant effect
on vitamin D levels in CKD patients. This is attributed
to vitamin D homeostasis being influenced by para-
thyroid hormone, which also regulates phosphate and
calcium. Additionally, phosphate retention is influ-

48 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCBKUIN XYPHOA HEPPROAOTTT Ta Aianizy N22 (82) 2024



Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024

Original Papers

enced by klotho, apart from FGF-23 [40-51]. Vari-
ability in phosphate data may be influenced by popu-
lation-specific factors, limiting its ability to describe
the pattern of association between phosphate levels
and vitamin D.

In contrast, calcium demonstrates a significant
effect on vitamin D levels in CKD patients. This un-
derscores the regulatory role of calcium, influenced by
vitamin D intake and feedback from the kidneys to re-
tain calcium through parathyroid hormone. Vitamin D
also functions in an autocrine manner in the RAAS and
contributes to calcium retention [25, 26, 52, 53].

There is a lot of study limitations. This study em-
ploys a cross-sectional design, thereby precluding the
depiction of a causal relationship between FGF-23 and
vitamin D based on CKD biology. Measurements of
other factors such as calcium and parathyroid hormone
were not conducted quantitatively but rather semi-
quantitatively. Additionally, this study does not provide
insight into the duration of CKD, which may impact
FGF-23 levels.

Conclusions. FGF23 is a related marker with vi-
tamin D deficiency in patients with CKD but is incon-
sistent in stage development and not an independent
factor. Instead, indicators such as gender, diabetes mel-
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Abstract. The present study aims to investigate the effect of circadian riythm modulators (sodium
glutamate, melatonin, and quercetin) on the excretory and sodium-regulating function of the
kidneys in rats during acute desynchronosis (AD) and lipopolysaccharide (LPS)-induced systemic
inflammatory response (SIR).

Methods. Forty-nine white male Wistar rats were randomly divided into seven groups, each consisting
of seven animals: Group 1 served as the control; Group 2 comprised animals exposed to LPS-induced
SIR; Group 3 involved rats exposed to AD; Group 4 included animals exposed to AD under LPS-
induced SIR. The rats in Groups 5, 6, and 7 over the period of exposure to modeled AD during
LPS-induced SVD received intragastrically (via a gavage tube) the following compounds daily before
morning feeding: sodium glutamate in a dose of 20 mg/kg, melatonin in a dose of 5 mg/kg, and
quercetin in a dose of 200 mg/kg, respectively. Serum concentrations of cortisol and the acute phase
inflammatory protein ceruloplasmin were measured. Kidney functions were studied under conditions
of induced diuresis.

Results. AD modeling during LPS-induced SIR increased the content of serum cortisol by 18.3%
(P<0.001) compared with the results of group 3, elevated the concentration of ceruloplasmin by 12,

2% (P<0.001) relative to the value of group 2, lessened glomerular filtration rate (GFR) by 20.9%
(P<0.01) and 17.1% (P<0.001), as well as decreased absolute sodium ion reabsorption by 24.2%
and 23.4% (P<0.001) relative to the results of groups 2 and 3, respectively. The administration of
sodium glutamate under the experimental conditions significantly worsened the changes in markers
of acute stress and acute-phase response and resulted in the GFR intensification by 17.6% (P<0.01),

and the reduction of absolute reabsorption of this ion by 19.7% (P<0.001) compared with the values
of group 4. Melatonin and quercetin, on the contrary, reduced serum cortisol and ceruloplasmin

concentrations, normalized induced diuresis and GFR, and increased absolute sodium reabsorption

by 35.9 and 45.0% (P<0.001), respectively, compared with the findings of group 4.

Conclusions. Under experimental conditions, the administration of sodium glutamate significantly
worsens the markers of acute stress and acute-phase response, GFR, and sodium reabsorption.

Conversely, the use of exogenous melatonin and quercetin ameliorates the above-mentioned markers
compared to the values following the AD modeling during LPS-induced SIR.

Key words: kidney function, acute desynchronosis, lipopolysaccharide-induced systemic
inflammatory response, sodium glutamate, melatonin, quercetin.
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O.M. I'ytHik, O.B. Ciakosa, [1.0. Xminb, B.O. Kocrenko

BB MoayasTopiB MPKaaiaHHOTO PUTMY HA €EKCKPETOPHY Ta
HaTpilfiperymoBajibHy (QyHKIII0 HUPOK IIYPiB 32 YMOB rOCTPOro JI€CHHXPOHO3Y
T JIMOMOJiCAXapua-iHIYKOBAHOI CHCTEMHOI 3aNaJIbHOI BiINOBiIi

ITonTaBchkuit AepxkaBHUIT MenUYHMI YHiBepcuTeT, M. [TonraBa, Ykpaina

Pestome. Memoio ybo2o docaioxncenns 6yno 6UueHHs 6NAUCY MOOYASMOPIE UUPKAODIAHHO20 pummy (eaymamamy
Hampiro, MeAAMOHIHY Ma K8epuemuHy) Ha eKCcKpemopHy ma Hampiipeeyao8anvHy QYHKUio HUPOK WYypie 3a YMoe eo-
cmpoeo decunxporosy (I/]) ma ainonoaicaxapud (JII1C)-indykoearnoi cucmemroi 3anasvroi 8ionoeiooiw (C3B).

Memoou. Illypie ainii Bicmap (n = 49) pandomuo po3nodinsiu Ha 7 epyn no 7 meapuH: I-wa — KOHMPOb,
2-ea — modenroeanns JIIC-indykoeanoi C3B; 3-msa — eiomeopenns IJl; 4-ma — modenroeanns I/l na mai JIIIC-
indykoearnoi C3B. Il[ypam 5-i, 6-ima 7-iepyn npomseomuacy eiomeopenus modeni I/l namai JITI C-indykoeanoi C3B, 6ny-
MPIUHbOULLYHK080 (Yepe3 30HO0) Wo0eHHO neped paHKoB8UM 200Y8AHHAM 6600UAU MAKI CNOAYKU: 2AyMAamMam Hampiio y 003i
20 me/ke, mearamoHin y 003i 5 me/ke i keepuyemun y 003i 200 me/ke 6ionosiono. B cuposamui kpoai 0ocaioxicysanu KoH-
UeHMPAauiro MeAamoHiHy, Kopmu3oay ma 6iaka cocmpoi ghazu 3ananenus yepyronaasminy. Qynxuyii Hupok docaioxncysanu
3a yM08 IHOYK08aH020 Jiype3y.

Pezynomamu. Biomeopennus I/l na mai JIIIC-indykoeanoi C3B 36invuiysano y cuposamui Kpogi emicm Kop-
mu3zony Ha 18,3% (P<0,001) woodo pezysvmamie 3-i epynu, nidsuuyyeano KoHyenmpauiro uyepyroniazminy na 12,2%
(P<0,001) wooo 3nauenns 2-i epynu, smenutysano weuokicms kay6ouxosoi gpinempayii (HLIK®) na 20,9% (P<0,01) ma
17,1% (P<0,001), a abcoaromuy peabcopbuis ionie Hampiio na 24,2 i 23,4% (P<0,001) wodo pesyrvmamie 2-i ma 3-i
2pyn 6ionosiono. Beedenns enymamamy Hampiro 3a yMo8 eKcnepumenmy 3Ha4Ho NO2IPULY8an0 Mapkepu 20Cmpo2o Cmpecy
ma eocmpoghaz060i peauii, 36invutysano IIIKD na 17,6% (P<0,01) ma 3nudcysano abconomuy peabcopouii yboeo iony
Ha 19,7% (P<0,001) nopiensano 3i snauennamu 4-i epynu. Meaamouin i Keepyemun, HABNAKU, 3MEHULY8AAU 8 CUPOBAMUI
KpPOB8i KOHUEHMPAUito KOpmu30ay ma yepyionia3miny, Hopmanrizyeaiu inoykoeanui diypes i IIIDK, nideuwysaru abco-
aromuy peabeopbuiro nampir Ha 35,91 45,0% (P<0,001) 6ionosiono nopisHsno 3 pezyrvmamamu 4-i epynu.

Bucnoexu. Beedennsa enymamamy Hampiro 3a ymMog eKcnepumeHmy 3Ha4HO NO2IPULYE, a 3aCMOCY8AHHS eK302€eH-
HO20 MeAamoHiHy ma KeepuemuHy NOKpauye Mapkepu 20cmpozo cmpecy ma eocmpogaszoeoi peaxuyii, nokasuuxu LHIIK®D
ma peabcopbuii nopienano 3 eiomeopennam I'J[ na mai JITIC-indyxoeanoi C3B.

KmouoBi ciioBa: gyuxuii Hupok, eocmpuii decunxpoHos, Ainonoaicaxapud-iHOyko8and cucmeMHuad 3andivHa 6io-
nogiodb, enymamam Hampiro, MeAAMOHIH, KGepyemuH.

Beryn. Ilepcuctyioue HHU3bKOIHTEHCHMBHE 3ama-
JIEHHSI, IO CYMPOBOJXKYETHCS CUCTEMHOIO 3aMaJbHOI0
Binnosigaio (C3B), € BAXIMBUM YNHHUKOM MaTOTEHE-
3y XpoHiyHO1 xBopobu Hupok (XXH) [1]. Okpim ToroO,
C3B cnpusie po3BUTKY METa00JiYHOTO CUHIPOMY, He-
AJIKOTOJIBHOTO CTEaTOrenmaTuTy, CepleBO-CyIUHHUX
3aXBOPIOBaHb, LIYKPOBOIo AiabeTy 2-To TUMy Ta KO-
peiioe 3 migsuineHolo cmeptHicTio [2]. dusg C3B xa-
paKTepHe MOopyLIeHHs 0ajlaHCy MiX Mpo- Ta MPOTU3a-
NAJIbHUMU MapKepaMu Ta PO3BUTOK OKCUAATUBHO-Hi-
TPO3aTUBHOTO CTPECY, 1O MOB’SI3YETHCS 3 HAMMiPHOIO
AKTHUBAIli€I0 BPOMXEHOrO iMYHITETY, BUPOOJEHHSIM
AKTUBHUX (HOPM OKCUTEHY Ta HITPOTEeHY, AUCPETryJisi-

Birauiii Koctenko
v.kostenko@pdmu.edu.ua

1LIi€10 3aMajbHOro Mpoliecy Ta AUCOiO30M KUIIEUYHUKY.
TpuBana C3B Buknukae aprepiajbHy TilepTeH3ilo,
($hibpo3 HMPOK Ta 3HUKEeHHS ixHix byHukuii [1,3]. JTi-
KyBaHHSI METOJOM reMOJiaji3y 4yepe3 MporpecyBaHHs
XXH, 3rinHo 3 cy4yaCHUMU AOCHIIKEHHSIMU, MA€ He-
TaTUBHUIA TBOHAMPABJICHUN 3B’ 430K 3 O3HAKAMU CHUC-
TeMHOro 3anajneHHs [1,4].

DyHKIIii HUPOK, SK i iHIIUX BHYTPILITHIX OPTaHiB,
BUSBJISAIOTh NTOOOBY PUTMIUHICTh, IO PETYIIOETHCS
LUPKadiaHHUMU OCLUISITOPAMU — CTPYKTYPHO-(PYHK-
LIIOHAJIbHUMU YTBOPEHHSIMMU, 1110 6€3M0CcepeHbO pea-
JIi3y10Th €HAOT€HHUI KOJUBAJbHUUN MPOLEC, TAKUMU
SIK UEHTpaJIbHUM OiOJOriYHMI TOAMHHUK, JIOKaTi30-
BaHUI y cymnpaxia3aMaTUYHOMY SIpi TimoTajiamyca, Ta
nepudepuyHi ocuuasiTopu [5,6]. Y HUpKax romMHHU-
KOBUII MEXaHi3M peryJiloe MeTaboi3M KCEHOOIOTUKIB
i pi3Hi TeHU TpaHCHOPTY HATpil0, Hampukiam, Na+-
Cl-kotpancmoptep [7].

IMopyuieHHs KoopauHalil 0iOJOTiYHUX PUTMIB
opraHiaMy (3MiHa TpMBaJOCTi iX mepiody, 4acTOTHU
Ta aMIUIITyOu, JeCUHXPOHi3allisi BHYTpPIllIHbO- abo
MiXXCUCTEMHUX PUTMiB), 11O CYNPOBOIXYETHCS PO3-

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N22 (82) 2024

OpUriHOABHI HOYKOBI POBOTU 53



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024

BUTKOM TMATOJIOTii, PO3MISINAETHCS SIK NECUHXPOHO3
[8,9]. Toctpuit necunxponos (I'l) TpuBae B cepen-
Hbomy 10-15 nuiB [9]. TlpuknamoM Takoro craHy
MoOXe OYyTH HEy3roJKeHiCTb MiX €HAOTMeHHUMMU L-
KpaliaHHUMU PUTMaMU BHYTPIIIHIX TOAWHHWKIB i
30BHIIIHIM CEpeIOBUILEM, 110 MPU3BOIUTH 10 MOPY-
eHb (GyHKIiOHaabHOro cTaHy HUpoK [10] Ta Moxe
cripusiti po3BuTKy XXH [11].

Ha ¢yHKUioHyBaHHS UMpPKagiaHHUX OCLIAJLISITO-
piB, 3a JAHWUMMU JOOCJIiIHMKIB, iCTOTHO BIJIUBA€E CBiT-
JIOBUI peXuM i XapakTep XapuyBaHHSI Ta MOB’s3aHa
3 HUMM IiHealbHa MpoayKiist MenatoHiny [12,13], a
TaKOX BXWBAHHS TEBHUX XapyOBUX MPOAYKTIB (TIy-
Tamary, Kodeiny, ankoromwo ta iH.) [14,15]. Humni
BiIOMO TpO 3AaTHICTh 0io(hIaBOHOIAY KBEPLETUHY
30iJbIIIYBaTU €KCIIPECil0 TeHiB, 110 KOHTPOJIIOIOTHCS
ronuHHUKOM (Sirtl i NRID1), y Mmoioaux KJiTUHAX
dibpobaactie [16], BruMBaTM Ha TeHU OCHUISATOPA
(Bmall, Clock i Cryl) Ta oOMexyBaTu LUpKaTiaHHY
JMeCUHXPOHi3allilo y meviHii muieii [17].

ITpoTe 10 11LOTO YacCy 3TUINAETHCS HEAOCTATHBO
3’SCOBAaHUM BIUIMB LMX CHOJYK Ha (byHKIIil HUPOK,
MOB’S13aHi 3 CEYOYTBOPEHHSIM, 3a ymMoB ['J] Ta C3B.

MeTta poOOTH — IOCHTITNTH BIUIMB MOMYJSATOPIB
LIMPKAiaHHOTO pUTMY (MEJATOHIHY, TJyTaMaTy Ha-
TPil0 Ta KBEPLETUHY) Ha €KCKPETOPHY Ta HaTpiiipe-
ryJioBajibHy (PyHKILil0 HUPOK IypiB 3a ymoB I'Jl Ta
ninononicaxapun (JITIC)-ingykoBanoi C3B.

Marepiaau Ta MeToaM. JlociaxeHHs 6y10 Ipo-
BeneHo Ha 49 6inmx camusx wmypis JiHii Bictap Ma-
coto 210—230 r, 9Kux yTpUMyBaau 3a CTAaHAAPTHUX
YMOB BiBapito (Temmnepartypa +22+2°C, BojoricTs no-
BiTpst 30—60%) 3 BiIBHUM IOCTYIOM IO BOIM Ta iXi.
HocninxeHHsT MOPOBOAMUIOCS 3rifHO 3 BMMOraMu
€BpOMNeNchbKOol KOHBEHIII MPO 3aXUCT XpeOeTHUX
TBApUH, SIKi BUKOPUCTOBYIOThCS IJs1 AOCHTiITHUX Ta
iHmumx HaykoBux wineir (CrpacOypr, 1986). Illy-
piB PaHAOMHO PO3MOIISIN Ha 7 rpyn mo 7 TBapuH
(Tabu. 1).

Tabauys 1
Po3nonin ekcnepuMeHTaIbHUX TBAPUH
BBenenns MoaysTopis
Ne rpynu ’ . "
. ‘VYmoBu nocainy (Moaeb) Pexum ocBiTIeHHS HUPKATiaHHOTO PUTMY 200
«miane6o»
1-mra Kontponn 12/12-rogMHHUIA LUK «CBITJIO-TEMpPSIBa»
2-Ta MopemtoBanns JITIC- 12/12-ropuHHMI UK «CBITJIO-TeMpsiBa» | JlMcTuiaboBaHa Boaa, 1M
iHgykoBaHoi C3B (BIIpOAOBXK 8-MU THXKHIB)
3-ra BinTBopenHns '] 3MilleHHS LUKITY «CBITJI0-TeMpsiBa» Ha 6 | [lucTmiboBaHa Boda, 1M
TOIMH paHilie (MpoTsIrom 7-MHu 1i0)
4-1g MopemoBanns ['JI Ha i | 12/12-roAMHHMEA LIUMKII «CBITJIO-TeMpsABa» | JlucTuiaboBaHa Boaa, 1M
JITIC-innykoBanoi C3B (BIPOIOBX 7-MH THKHIB)
3MilLIEHHS LIMKITY «CBITJIO-TeMpsiBa» Ha
6 ronMH paHilire (IPOTSTOM OCTAHHBOIO
TIDKHST €KCIIEPUMEHTY)
5-Ta BBenenHs riryramaty 12/12-ToguHHWI UK «CBITJIIO-TeMpsABa» | [JlyraMar HaTpito
HaTpilo MPOTATOM Yacy (BIPOAOBXK 7-MU TUXKHIB) (“Sigma-Aldrich, Inc.”,
moaentoBaHHs [/l Ha T/ | 3MillIEeHHST LMKITY «CBIiTJIO-TEMpPSIBa» Ha CIIIA) y no3i 20 Mr/kT
JITIC-innykoBaHoi C3B |6 ronuH paHilire (IpOTAroM OCTaHHBOTO [18]
TIKHST €KCIIEPUMEHTY)
6-Ta BBeneHHs MenaToHiHY 12/12-roquHHWI UK «CBITJIO-TeMpsiBa» | MenaToHiH (“Sigma-
MPOTATOM Yacy (BMPOAOBXK 7-MU TUXKHIB) Aldrich, Inc.”, CIIIA) y
monentoBaHHA [/l Ha Tai | 3MillIEHHST LIMKJTY «CBITJIO-TEMpSIBa» Ha 103i 5 mr/kr [19]
JITIC-ingykoBaHoi C3B 6 ToaVH paHile (MTPOTATOM OCTAHHBOTO
THKHST €KCIIEPUMEHTY)
7-ma BBeneHHs KBepLIETUHY 12/12-roquHHMMI UK «CBiTJIO-TeMpsiBa» | KBepuetun (“Sigma-
MPOTSATOM Yacy (BIIpOAOBXK 7-MU TUXKHIB) Aldrich, Inc.”, CIIIA) y
mogaentoBaHHs I/l Ha T/ | 3MillIEHHST LMKJITY «CBIiTJI0-TeMpsIBa» Ha 103i 200 mr/kr [20]
JITIC-ingykoBaHoi C3B 6 TonuH paHinie (MPOTITOM OCTAaHHBOTO
THXKHST €KCTIEPUMEHTY)
IIpumitka: MOIYJISITOPU LIUPKaAiaHHOTO PUTMY a00 «I11ane60» (IMCTUIIbOBaHY BOIY) BBOAUIM BHYTPIlITHbOILTYHKOBO

(4yepe3 30H1) 1IOICHHO TNepe] PAHKOBUM FOJyBaHHSM MPOTSATOM OCTAHHBOTO TUXKHS €EKCITEPUMEHTY.
Ckopouenns: ']l — roctpuii gecuaxponos, JITIC — minonomicaxapun, C3B — cucreMHa 3amajibHa BiloBiIb,
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Hnsa BintBopeHHs C3B BukopuctoByBaiu JIIIC
Salmonella typhi (“Sigma-Aldrich, Inc.”, CIIA),
sakuit BBoguik o 0,4 MKT/KT MacW Tijla TpUYi IIpoO-
TSITOM 1-TO TUKHSI Ta OMHOPA30BO IIIOTUXHEBO BIIPO-
JIOBX HacTymHux 7-mMu TuxHiB [21]. TIpoTtsirom yacy
monentoBaHHs C3B TBapuH, SIK i KOHTPOJIbHUX, YTPU-
MyBaiu Ha 12/12-romMHHOMY IIMKJIi «CBiTJIO-TEMpsI-
Ba», BUKOPHMCTOBYIOUM IJISI CTaHAApTU3allil CBITJIOBOL
(aszu cBiTOAIOAHI TamMIK, 110 3a0€3MeUyOTh 3araib-
HU cBiTOBUI MOTiK 8§20 M Ta OCBiTJIeHiCTh 205 K

Ilepen BiaTBOpeHHsaM [Jl urypiB mpotsirom 3-x
TUXHIB aanTyBaJiM 10 HOPMAJIbHOTO LIMKIIY «CBiTJO-
TempsiBa» (12 ronuH cBiTio, 12 ronuH TempsBa). I1o-
TiM MPOTITOM 7-MU Ai06 MOJETIOBAIN 3MIIIEHHS LUKITY
«CBITJIO-TeMpsiBa» Ha 6 roauH panimre. [1pu BiaTBO-
penHs 'l Ha i JITIC-inaykoBanoi C3B 3cyB nukiy
«CBITJIO-TEMpPsIBa» BUKOHYBAJIM BITPOJOBX OCTAHHBOTO
TUXHS MoaentoBaHHs C3B.

DyHKIIIT HUPOK MOCTIIKYBaJIA TICST BiITBOPEH-
Hs moneni JITIC-inoykoBanoi C3B Ta/a6o '/l 3a yMmoB
IHIYKOBAHOTO Aiype3y, IKUi MOJETI0BAIN BBEAECHHSIM
Yy LUTYHOK Yepe3 BiAMOBiMIHUI 30H] MilirpiToi 40 TeM-
nepatypu 37 °C BOAONMPOBIAHOT BOAU B KiJIbKOCTI 5%
macu Tija. i 1boro urypiB NOMilllaJIM HA 2 TOA Y Me-
TaJIeBi KJIITKU 3 MiIIOHOM 1151 300Dy ceui.

ITicns omepkaHHS cedi LIypiB AeKamiTyBalM Mif
TiOTIEeHTAIOBUM Hapko3oMm BpaHui (9:00-11:00), mo
Ja€ 3MOTy MiHiMi3yBaTW BIUIUB LMPKaAiaHHUX KOJIU-
BaHb NOCTiIXKYBaHUX MOKAa3HUKIB. TionmeHTan HaTpilo
(ITAT «KwuiBmenmnpemnapat», YKpaiHa) BBOAWIN BHY-
TPITHBLOOYEPEBUHHO y A03i 50 MI/KT Macu TBapWHU.
ITicns uporo uypiB po3TUHAIM, OTPUMAHY MYHKIIIEO
cepusi KpoB Iomilianu y (JakoHU, 1O MIiCTUAW Jli-
tiii-renapuH (30 MO Ha 1 ma kposi, «Ckait Menukar,
Vkpaina). [lani remapuHizoBaHy KpoB LeHTpUGYyTyBa-
JI1 Tipu KiMHaTHiik temmeparypi (3000 g, 15 xB). dusa
MOJAJBIIOr0 aHAIi3y BUKOPUCTOBYBAIM BEPXHIil 1LIap
CUPOBATKH.

Sk Mapkep rocTpoi BifMOBili Ha CTpeC OlliHIOBa-
JIU KOHLEHTpALlil0 B CUPOBATIli KPOBi KOPTU30IY, SKY
BUMIpIOBaJIM 32 YTBOPEHHSIM y Peakllil 3 HiTPOCUHIM
TETPA30JIiEM Y METaHOJi B IPUCYTHOCTI TETPaMEeTUJITi-
JPOKCUIMNEHTATiApaTy aMMOHIiI0 XpPOMOTE€HY YepBOHO-

MOMapaH4YeBOr0 KOJIbOPY 3 MAKCUMAJIbHUM CBITJIONO-
[JIMHAHHSM Ha JOBXUHI XxBuiii 510 uM [22]. Ak mapkep
C3B pocnimxyBanu BMIiCT y CMPOBATIIi KpOBi 6iJika ro-
CcTpoi (pa3u 3amajeHHs LepyJoIlaa3MiHy 3a METOJIOM,
110 6a3yeThCsl Ha OKMCHEHHI M-(deHineHaiaminy [23].

BwmicT kpeaTuHiHy B cMpOBaTILli KPOBi Ta cedi BU-
3Havanu 3a MetoaoM [lomnmepa, a BMiCT HaTpit0o — KO-
JIOpDUMETPUYHUM METOJOM 3 BUKOPUCTAaHHIM (hocho-
Hazo III i3 3acTocyBaHHSIM Habopy peakTuBiB dipmu
«®imicit-AiarHocTKa» (M. JlHinmpo, Ykpaina). Ha
OCHOBi OTPMMAaHUX JAHUX PO3PaXOBYBAJIU IIBUIKICTh
kiyooukoBoi dinbrpaiii (LLIK®) 3a kinipeHcoM eHmo-
T€HHOTO KpeaTUHiHy, €KCKPELil0 HaTpilo, abCOMIOTHY
peabcopOliitlo HaTpilo, Horo peadbcopOlLil0 TMPOKCU-
MaJIbHUMM Ta TUCTATbHUMU KaHATbISIMU.

OtpuMaHi pe3yapTatu Oyyn0 0OpoOJIEHO CTaTUC-
THYHO 3a JOIIOMOTOI0 ITakeTy mporpaM Microsoft Office
Excel i3 BukopuctanHsaMm gonatky Real Statistics 2019.
g mepeBipky HOpMaJIbHOCTI PO3MOAiTY BUKOPUCTO-
ByBaBcs TecT Illamipo-Binka. Po3paxoByBanu cepen-
He apudMeTHyHe 3HaYeHHs (M) Ta fioro craHgapTHY
noxuoky (SEM). Pe3ynbraTu npeacTaBieHi y BUTIISII
M=SEM. OckiJibKM BipiallifiHi psiAu MajJiui HOpMaJib-
HUI pO3MOJIiJ, 32aCTOCOBYBAIU MTapaMETPUUYHUI METOA
nucnepciiHoro aHanizy ANOVA, a TakoxX MpoBOAUIN
MOMNAapHUI MOPiBHSAIBHUI aHaJi3 rPyI 3a JOMOMOTOIO
t-kputepito CTofeHTa Jid He3aJleXHUX BUOIpOK Ta
post-hoc aHani3 3a metonom Thioki (Tukey’s Honestly
Significant Difference). Jisi yHUKHEHHSI TTOMWIKHA
MHOXWHHUX TOPIiBHSIHb 3aCTOCOBYBaJIaCh IMOMpaBKa
Hanna-Illimaka. Pi3HuLg BBaxajachb CTaTUCTUUYHO
3Hauyuoo npu 3HayeHHi p<0,05.

PesyabraTu. Ilin vac BintBopenHs IJl Ha i
C3B, cnpuuunenoi JITIC, y cupoBatili KpoBi cmo-
cTepirajgocs 3pOCTaHHS KOHIIEHTpallii KOPTU30Jdy Ta
roctpodazoBoro 0ijika HepyJaoniaa3Miny (tadia. 2). Lle
Bifpi3Hs€E 110 KOMOIHOBaHY IMAaTOJIOTiIO Bif HACJiIKiB
OKPEMOTO BIUIUBY IECUHXPOHIi3allii HIMKaAiaHHUX PUT-
MiB Ta C3B. 3okpema, BMIiCT y CUpOBAaTIi KPOBi KOPTU-
30J1y OyB nigBuiLeHuii Ha 18,3% (P<0,001) mopiBHSIHO
3 pedyabraTamu 3-1 rpynu. BoaHouyac KOHUEHTpalist
LiepyJionaa3MiHy mepeBulllyBaja 3HAUeHHs 2-1 Ipynu
Ha 12,2% (P<0,001).

Tabauys 2

Bnms 6ioJ10riYHO AKTMBHHX CHIOJIYK HA MApKEpPH rOCTPOTO CTpecy Ta peakilii rocTpoi ¢a3u B CHpOBATLi KPOBi
HIYpiB 32 YMOB rOCTPOr0 IeCUHXPOHO3Y TAa JiNOoNoJicaxapu/-iHIyKOBaHOI CHCTEMHOI 3aNaIbHOI BiINoBii

‘VYmoBu nocJiny

KonnenTpanis
1epyJIomiasMiHy B
CHPOBATLi KPOBi, MI/JI

KonnenTpanis kopTusony B
CHPOBATIi KPOBi, HMOJIb/JI

KoHTtpons 19,21%1,51 274,8+13,7
MonemoBanHs JITIC-innykoBaHoi C3B 22,1212,1 361,9£5,1*
BigrBopenns '] 26,11£0,51 * 328,0+20,8
+ +
MopnemoBanHs '] Ha i JITIC-ingykoBaHoi C3B LB s H520,

k sk skkck k ksk kskok
s s 9 ’
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IIpoodosicenns mabauyi 2
. KonuenTpauis
. KoHueHTpauist KopTusony B .
‘YMoBu gocixy : . HEPYJIONIA3MiHy B
CHPOBATIIi KPOBi, HMOJIb/JI . .
CHPOBATL KPOBi, Mr/JI
BBenmeHHs riryramMaTy HaTpPilo IIPOTSITOM Jacy 33,74+0,43 429,0 £3,3
monemoBaaHs '/l Ha i JITIC-inomykoBanoi C3B hOAE R ok kR AR Stk
BBeneHHS MeTaTOHIHY ITPOTSITOM Yacy MOIETIOBaHHS 23,94+1,10 244 .8+18,2
I'J1 5a i JITIC-iamykoBaHoi C3B kR ok kR ook
BBeneHHsI KBEpLIETUHY MPOTSITOM Yacy MOAETIOBAaHHS 24,22+0,83 261,4+29.7
I'Jl va i JITIC-inaykoBaHoi C3B * Hkkk ok ek

IIpumitka:

(TyT i B Tab6a. 3-4): * P<0,05 mopiBHSIHO 3i 3HaU€HHSIMU KOHTpoJIt0; ** P<0,05 mopiBHSAHO 3i 3HAYEHHSIMM 2-i

rpyrm; *** P<0,05 mopiBHSHO 3i 3HaUeHHSAMU 3-1 Tpymny; **** P<(,05 mopiBHSHO 3i 3HAaUeHHSIMU 4-1 TPYTIH.
CkopouenHs: '] — roctpuii gecunxponos, JITIC — ninononicaxapua, C3B — cucreMHa 3amnajibHa BilMoBiab,

BBeneHHs rayTamMaTy HaTpilo IiCJs BiATBOPEHHS
T'1 na i JITIC-inagykoBanoi C3B 1ie Ginbliie morip-
IIyBaJi0 MapKepu TOCTPOro CTPECY Ta CUCTEMHOTO 3a-
najeHHsd. BMicT y cupoBarili KpoBi KOPTU30Jy 30i1b-
myBaBcs Ha 9,2% (P<0,02) mopiBHSIHO 3 pe3yJbTaTaMu
4-irpynu. Tum yacom, KOHLIEHTpallis Lepya0ILIa3MiHy
MepeBUIyBajia 3HaueHHs 4-1 rpymnu Ha 5,7% (P<0,01).

IIpu 3acTocyBaHHS €K30T€HHOTO MEJIATOHiIHY 3a
YMOB €KCIIepUMEHTY KOHIIEHTPAILlisl KOPTU30JTy Ta LIepy-
JIOTUTA3MiHy 3HVDKyBaBcs Ha 22,5% Tta 39,7% Binmosin-
HO, 1[0 € BipOTiTHO MEHIINM 3a Pe3yJbTaTH 4-i rpymu.
IIpu BBeneHHi KBEpLETUHY BMIiCT KOPTU30JIy Ta LIEpy-
JTOTUTa3MiHYy TaKOX BipoTigHO 3MeHITyBaBcs — Ha 21,6%
Ta 35,6% BiONoBiAHO MIOA0 pe3y/IbTaTiB 4-1 TpyIu.

35

mi/2 roa x 100 T
Ly

2z

L

=]

1

(%3]

=

0

(%3]

1 2 3

BennunHa iHaykoBaHoro niypesy (puc. 1) y
KOHTPOJIBHWX TBapwH ctaHoBwmia 2,910,1 mi/2 rom x
100 r, mpu BinTBopeHHi '] — 3,1+0,1 Mi/2 rox x 100
r. 3a ymoB JITIC-innykoBaHoi C3B Ta MoaenoBaHHS
Ha 11 T 'l iHoykoBaHuii miype3 30iiblyBaBcs A0
3,3+0,1 ta 3,6%0,1 ma/2 ron x 100 r BignosimHo. TTpu
BBEJCHHI TIyTamaTy HaTpil0o 3a YMOB €KCHEPUMEHTY
3HaYeHHs 1IbOTO Mmoka3Huka (3,4+0,1 ma/2 ron x 100 1)
BipOTiTHO HE BiApi3HSO0CS Bif pe3yabTary 4-1 rpymnu,
a TIpM 3aCTOCYBaHHI MenaTtoHiHy (2,81+0,1 mir/2 rox x
100 r) Ta kBepuetnny (2,9%0,1 mi/2 rox x 100 r) O6yno
MeHIIuM Ha 22,2% Ta 19,4% BinnosinHo (P<0,001) 3a
3HAYEeHHS 4-1 rpyIu.

I

4 5 6 7

Puc. 1. 3HaueHHsI iHAYKOBaHOTO Aiype3y y KOHTpoibHUX TBapuH (1); micist BinTBopeHHs JITIC-ingykoBana C3B (2);
T (3); Tl na i JITIC-inaykoBanoi C3B (4); BBeaeHHs micas BintBopeHHst I'Jl Ha T1i JITIC-inaykoBaHoi C3B
riayTamary Harpito (5); MenaToHiHy (6) Ta kBepueTuHy (7).

Jnst mocmimKeHHsT a30TOBUAIIBbHOI (DYHKIIiT HU-
POK BUMIipIOBaJd KOHIIEHTpaLlil0 KpeaTUHIiHY B CUPO-

BaTILIi KPOBi Ta ceui, po3paxoByBaJM KJIipeHC eHI0reH-
HOro KpeaTuHiHy (Tab. 3).
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Tabauysa 3

BB Moy asiTOpiB IMPKAliaHHOTO PUTMY HA MOKA3HUKM a30TOBUALIBHOI (DYHKIIIT HUPOK LIYpiB 32 yMOB
rOCTPOro JAECMHXPOHO3Y Ta Jinonojicaxapua-iHIyKoBaHOI CUCTEMHOI 3aNaJbHOI BiANOBIAi

KonuenTpauisi KpeaTuHiny Knipenc ennoreHHoro
YmoBu nocaixy B CHPOBATIIi KPOBI, KpeaTuHiHy,
MKMOJIb/JI mi/x8/100 1
Konrpons 36,310,6 0,48+0,05
MognemoBaaas JIIIC-ingykoBanoi C3B 40,3*+1,4 * 0,431+0,02
BigTBopenns I'/] 39,240,5* 0,41£0,01
+
Monemosannsa Il Ha i JITIC-innykosanoi C3B 39,6+0,4 * 0;33; ,?;21
BBeneHHs rimyramaTy HaTpilo IMPOTATOM Yacy 43,0%0,5 0,28+0,01
monemoBanHs 'l Ha i JITIC-ingykoBanoi C3B kK R RO otk
BBeneHHs MeTaTOHIHY IIPOTSTOM Yacy 349+1,4 0.44+0.03 %+
monemoBanHs ['J] Ha i JITIC-ingykoBanoi C3B ok ok etolok T
BBeneHHS KBepLETHUHY IPOTSITOM Yacy 34,5+1,3 0.4740.0) ¥
MonemoBaaHs '/l Ha i JITIC-imomykoBanoi C3B ok ok delolok T

BintBopenusi JIIIC-inaykoBaHoi C3B Ta I/,
X0ua i CyMmpOBOMXYBAIOCs 3pOCTaHHSAM KOHIIEHTpALLil
KpEaTHHiHy B CHUPOBATLi KPOBi, MPOTE€ CYTTEBO HE
BrMBajio Ha 3HaueHHS IIIK®, pospaxoBaHe 3a
KJIipEHCOM €HAOTeHHOTo KpeaTuHiHy. BogHouac npu
monemoBaHHi I'JI Ha Tii JITIIC-inagykoBaHoi C3B
IIK® samxkysanmacsa Ha 29,2% (P<0,02) mopiBHSIHO
3 KOHTpoJsieM Ta Oysa meHuiow Ha 20,9% (P<0,01) ta
17,1% (P<0,001) 3a pe3yabratu 2-1Ta 3-i rpymnu.

Ilpu BBeAeHHi TIJyTamaTy HaTpil0o 3a YMOB
€KCIEPUMEHTY KOHIIEHTpAllisi KpeaTUHiHY B CUPOBATIIi

KkpoBi Ha 8,6% (P<0,001) mepeBuniyBana, a IIIK®
Ha 17,6% (P<0,01) Gyna MeHIIOIO 3a 3HAaYyeHHs 4-1
rpynu. MejaToHiH i KBepUETUH, HABNAaKW, 3HUXYBalu
BMIiCT KpeaTWHiHy B cupoBaTli KpoBi Ha 11,9% i
12,9% (P<0,01) Ta 30inbmyBann IIIK® na 29,4%
(P<0,01) i 38,2% (P<0,001) BiamoBimHO MOPiBHSIHO 3
pe3yabTatamu 4-i rpymnu.

PoszButok I'Jl Ha Tii JITIC-ingykoBanHoi C3B
CYIIPOBO/IXKYBaBCS 3pPOCTAHHSAM €KCKpEllii HaTpilo Ha
63,6% (P<0,01) mopiBHSHO 3 KOHTPOJIEM, 10 Ha 52,5%
(P<0,02) nepeBuliryBanao 3Ha4eHHs 3-i rpynu(Tadi. 4).

Tabauys 4

BrmB Mooy AsTOPIB IMPKAAIAHHOTO PUTMY HA MOKA3HUKM HATPIiliperyiaTopHoi (yHKuii HUPOK 1IypiB 32 YMOB

rOCTPOro JeCMHXPOHO3Y TA JlinonoJicaxapui-

iHIYKOBaHOI CHCTEMHOI 3aNa/bHOI BiANOBiA|

) EKckpeniisi HaTpiro, Peadcopouist HaTpio, MKMOoJib/xB/100 T
RIEIE MKMOJIb/xB/100 1

AbcomoTHa IIpokcumanbHa JlucranabHa
KonTponab 0,55+0,08 74,8+7,8 71,2177 3,7%0,1
MopemoBanug JITIC-ingykoBanoi C3B 0,72+0,07 67,7+2.,6 63,325 4,3£0,2 *
BintBopenHst [l 0,59+0,09 67,0+2,7 62,84+2,5 4,2+0,2 *
MogpemoBanns ['Jl Ha 111 JITIC- 0,90£0,06 51,3%+1,7 46,8+1,7 10 1%
innykosanoi C3B * ok oHk ok *owk ok 4,5£0,1
BBeneHHs riiyTamMary HaTpiro MPOTSATOM

. 1,10£0,06 41,2+1,5 37,0+1,5

‘{aCy MOHeIHOBaHHH I—I[ Ha Tl HHC_ soskek skeksk skeloksk soskek skeksk skekeksk sk oskek skeksk skeloksk 4’2i0’1 *
iHmykoBaHoi C3B >0 >0 >0
BBEICHHS MEAATORIHY MPOTATOM 0,65+0,08 69,7+3,8 66,0+3,8 3,840,1
yacy MozemoBaHHd I/l Ha i JITIC- R e e o e
inmykoBaHoi C3B ’
IR IS G L 0,48+0,06 74,4+4.2 70,6+4,1 3,840,1
yacy monemoBaHHs I'Jl Ha Tui JITIC- een - i A
inngykosanoi C3B ’

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N22 (82) 2024

OpUriHOABHI HOYKOBI POBOTU 57



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024

AbcotoTHa peabcopOllisl iOHIB HATpilO 3a TaKUX
obcraBuH 3MeHInyBanacsg Ha 31,4% (P<0,02) monmo
KOHTPOJIIO, BOYEBUIb, 32 PAXYHOK MPOKCUMATbHOI
peabcopOuiii, sika 3MeHinyBanacs Ha 34,3% (P<0,01).
ITpu upomy abcomoTHa peadcopOlList i0OHIB HATpilO Ha
24.2123,4% 6yna nuxyoio (P<0,001) mopiBHSIHO 3 pe-
3yJbTaTamu 2-i Ta 3-i rpyn BiAMOBiAHO.

BBeneHHs1 rnyraMaTy HaTpilo 32 YMOB €KCIepu-
MEHTY CYTTEBO TOTIpIIYBAJIO HATPili-peryaioBaib-
Hy (yHKil0 HUpoK. lle mposBasiocs y 30UTbIIEH-
Hi ekckpewii Hatpito Ha 22,2% (P<0,05), 3HUXEH-
Hi aGcomoTHOI peabcopOuii boro ioHy Ha 19,7%
(P<0,001), a Takox y 3MeHIIeHHi iioro peadcopOiii
NMpoKcUMalbHUMU KaHaibLsMmu Ha 20,9% (P<0,001)
MOPiBHSHO 3i 3HaAYeHHSIMU 4-1 rpynu. BonHovyac koM-
MEHCATOPHO Nel0 3pocTaia AUCTallbHAa peadbcopOlis
HaTpilo. MejaToHiH i KBEPLETUH iCTOTHO 3MEHIIY-
BaJIi eKCKpellilo 11boro KatioHy Ha 27,8% (P<0,05) i
46,7% (P<0,001), migBuimyBaau ioro abCOMIOTHY pe-
abcopb6iio Ha 35,9 i 45,0% (P<0,001) Ta peaGcop6b-
L0 IpOKCUMaIbHUMMU KaHanbusgmu Ha 41,0 i 50,9%
(P<0,001) BiamoBigHO MOPiBHSIHO 3 pe3yabTaTaMu 4-i
TpyIH.

OoroBopenns. Haie nociiakeHHs MOKa3aio,
wo BinrBopeHHs1 'l Ha Tii JITIC-innykoBaHoi C3B
3HAYHO 30i/IbIIYE Y CUPOBATIIi KPOBi BMiCT KOPTU30JY
Ta uepynomniasMiHy. KopTu3on BBaXaeTbcsl KIIOYO-
BUM TpaBLEM LMUPKaAiaHHOI CUCTEMU, SIKUI BILJIUBAE
MaiiXe Ha BCi TKAHMHM Ta OopraHu oprasismy [24] ta
KOHTpOJI0€ (hi3i0NOriuHi UUKIIIYHI TPOLECH, BKITIO-
yarouu GyHKuii HUpoK [25]. 3a yMOB Aii CBIiTIOBOTO
MOJpa3HuKa Oro KOHILIEHTPAllis 3BOPOTHO KOPEJIIOE 3
BMicTOM MenaToHiHY [26]. KopTusonosuii ctatyc BBa-
JKAETHCS 00’EKTUBHUM OiOJIOTiYHUM MapKepOM CTpe-
coBoi peakuii [27], Toai K 3pOoCTaHHS KOHLIEHTpALii
LIepyNOoTIa3MiHy PO3MISIAAETHCS K YYTJIUBUI TECT HA
po3Butok C3B [2].

B ocTtaHHi pokM MokazaHo, 11O poO3Jaau, aco-
LiioBaHi 3i cTpecoM (30Kpema, IMOCTTpaBMaTUUYHUN
CTpECOBUIl po3nan), 30iIbLIYIOTH PU3UK TOCTPOTO
MOWKOIKeHHsT HUpoK Ta XXH, 1110 00rpyHTOBYE 10-
LIJTbHICTh OIHOYAaCHOTO MOHITOPUHTY MapKepiB SK
cTpecy (KOHLEHTpallil KOPTU30y), TaK i GYHKIII HU-
pok [27]. JocaimkeHHsT Lepya0IIa3MiHy B CUPOBATL
KPOBi XBOpUX Ha LIYKPOBUi1 AiadeT 1-ro Ta 2-ro TUMiB
PO3IJISIAAETHCS SIK MOBHOLIHHUI MapKep XpOHIYHOTO
HU3bKOCTYIIEHEBOTO 3aMajeHHs Ta aKTUBallii Bpoaxe-
Horo imyHiteTy [28].

Haiue nocninkeHHs mokasanio, 10 BBEAEHHS ITy-
TamaTty Hatpito micas BinTBopeHHs I'Jl Ha Tai JITIC-
inagykoBaHoi C3B 3HauHO moripiiye Mapkepu rocTpo-
ro ctpecy Ta C3B: 36iibI1ye y cMpOBaTLi KPOBi BMIiCT
KOpTu30jy Ta lepyiomiasdMiny. Lli 3MiHU y3romxy-
I0ThCA 3 JaHWMU JIiTepaTypH 1100 30aTHOCTI TIyTaMma-
Ty iHAYKYBAaTU €KCIPECiI0 TeHiB HMPKaAiaHHOTO OCILIU-
nsropa Perl ta Per2 [29], siki BruiMBalOTh Ha iMyHHY
cuctemy Ta po3sutok C3B [30]. [IpumiTtHO, 110 mist
riayramMary Ha UUMpKaliaHHI pUTMM €JeKTPUYHOI aK-
TUBHOCTI HEHPOHIB cympaxia3aMaTUYHUX SAEp TinoTa-

JlaMycy iMiTye iX (a3oBUil 3CyB, XapaKTepHUI IJs il
cBiToBOro unHHuKa [31].

BinHoBiEHHST KOHLIEHTpallii MeJlaTOHiHY, 3a Ha-
UMW JAHUMU, TO3UTUBHO BIUIMBAE HA BMiCT KOPTU-
301y Ta LEPYJIOIIa3MiHy 32 YMOB €KCIIEPUMEHTY, 110
MiATBEpAXY€E (PYHKIIOHATBHUN 3B’S30K MiX emidizom
i HagHUPKOBUMU 3ayi03aMu [26] Ta 060POTHUIL XapaK-
Tep oci «iMyHHa cuctema — emidiz» [32].

Panilie moBimomisiiocs, 10 nojieHoan 3aaT-
Hi MiABUIIYBaTU KOHUEHTpALil0 MeJIaTOHiIHY 3a YMOB
11iJIONOOOBOTO OCBITJIEHHSI LIypiB i MPU3HAYEHHS iM
BUCOKOKAJIOPifHOI BYIJI€BOAHO-JIMIMHOI Hi€TU, W10
CyNMpoBOIXKY€EThcst po3BuTKoM C3B [12]. Taky nito mo-
JibeHOiB MOB’I3YI0Th 3 iX 3AATHICTIO MPUTHIYYBaTU
aktuBalito NF-kB Ta obmexyBaTu MOro HeraTUBHUMA
BIUIUB Ha OiOCUHTE3 MeNaTOHiIHY. BaxJiMBO 3ayBaxu-
TU, 1110 KBEPLUETUH CTUMYJIIOE ekcrpecito reHiB SIRT1
ta NRID1, siKi € peryisiTopaMu LIEHTPaJIbHOTO TOJWH -
Huka [16]. TTinBuiueHHs excrpecii rena SIRT1 3meH-
IIy€ aKTUBHICTh HU3KU MpO3amajbHUX Ta MPOOKCU-
JaHTHUX (akTopiB TpaHckpumlii, Takux K NF-kB,
FOXO, STAT3 i p53, TUM caMUM CTPUMYIOUU PO3BU-
tok C3B [33].

MogpaemoBanus I'Jl Ha Ti JITIC-inaykoBaHoi C3B
Ha BiAMiHY BiJ OKpeMmoi Aii LIMX YMHHUKiB iCTOTHO
aMmenmyBajgo IHIK® Tta peadbcopObmito HaTpiio, Tojo-
BHUM YMHOM, 32 PaxXyHOK MOro MpoKCUMaJibHO1 pead-
copOuii.

barato dizionorivHnx dyHKUi HUPOK, BKIOYA-
oun HUpKOBUH KpoBOTiK, IIK®D, HUpKOBUiT KOPTH-
KO-MeAYyJSIpHUI OCMOTUYHMIA Tpai€EHT, KaHAJbLEeBUIA
TPAHCMOPT BOAU Ta €JIEKTPOJIITiB, AEMOHCTPYIOTh LIUP-
KaJliaHHi pUTMH i, Ha TyMKY AOCJIiTHUKIB, KEPYIOTbHCS,
MpUHAKMHI YaCTKOBO, BHYTPIllIHiM HUPKOBUM TOAWH-
HUKOM [6]. JdecuHXpoHi3aLisg y poOOTi LIEHTPaJIbHOIO
Ta epudepuIHOro OCUUISATOPIB, 30KPEMA, Yepe3 IMo-
pYLIEHHS ceKpellii MeJTaTOHiHY, 3aKOHOMiIpHO BUKJIU-
Kae aucdyHkiilo HUpoK. [IboMy TakoxX crnpusie mo-
IIKOMAXEHHS KJIITUH aKTUBHUMU (DOpPMaMU OKCUTEHY
Ta HITPOTeHYy, BUPOOJEHHS SKUX 3HAYHO 3POCTAaE 3a
ymoB C3B [34], mOMKOMKEHHSI UMM areHTaMM aK-
BaIllOpPUHIB Ta MeXaHi3MiB iOHHOrO TPAaHCIIOPTY B Ka-
Hanblsx Hebpony [35, 36].

BBeneHHs mypam riytaMaTy HaTpito, SIKUA 3Mi-
HIOE €KCIPECil0 TeHiB LIEHTPAJIBHOIO OCLUISITOpa Ta
AKTUBYE Mpo3anaibHi GaKTOPU TPAHCKPUIILLii, HATIPU-
kinan, NF-xB [31,37], BianoBigHO 00 HalIMX AAHUX,
MIPU3BOAUIIO IO 3HAYHO Oinbinoro 3HmxkeHHS HIK®
Ta peabcopOuii HaTpilo, HiX 1€ crocTepiraaocs Iic-
ag BigTBopeHHs 'l Ha tini JITIC-inaykoBaHoi C3B.
3a maHWMU iHIIMX DOCIiAHUKIB, 32 YMOB MPUPOIHOIO
OCBITJIEHHSI LypiB JIMIlle JOBTOTPUBAJIE CIIOXWUBAHHS
[JIyTaMaTty HaTpilo y 3HauyHO BuIIii mo3i (320 mr/KT
MAacH TiJla) BUSIBJISIE CYTTEBE MOPYIIEHHS €KCKPETOP-
HO1 QYHKIIii HUPOK, 110 aBTOPU IMOB’SI3YI0Th 3 PO3BU-
TKOM OKCUIAaTHUBHOrO ctpecy [38].

MenaToHiH i KBEpLETUH, HaBMaKu, € e(HEeKTUB-
HUMMU 3acobaMu Kopekilii mopyleHb (PYHKIiOHATb-
HOTO CTaHy HUPOK, 110 BOYEBUIb MOB’SI3aHO K 3 iX
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3[AHICTIO BIUIMBATU HA T€HU LIEHTPAJbHOTO Ta MEepU-
dbepuuHoro ronHHKKa [5,16], npurHiyyBaTu npo3a-
najabHi Ta TPOOKCUAAHTHI TpaHCKPUMLilHI pakTOpU
[2,32], Tak i Ge3mocepeaHbO yCYBAaTU HACIIAKHM OKCH-
JIATUBHO-HITPO3aTUBHOTO CTPECY B OiOJOTIYHUX CUC-
temax [39,40].

Panimie Oyno moxkaszaHo, 10 BBEACHHSI MEJATO-
HiHy B no3i 10 mr/kr macu Tina mipotsirom 7 mi0 mic-
JI BIATBOPEHHS LypaM LIYKPOBOTIO JiabeTy 2-TO TUITY
HOpMaJi3ye eKCKPETOpHY (PYHKIIiI0 HUPOK, 3amnodirae
XPOHIYHOMY PO3BUTKY B HUX OKCHUJATUBHOTO CTpe-
cy [41]. 3acTocyBaHHs KBepleTHHY y 103i 100 mr/Kr
3HAYHO TMOKpAllye MapKepu peHalbHOI (YHKIii Ta
00MexXy€e MOIIKOIKEHHS! HUPOK, CIIPUYUHEHE AUKIIO-
¢deHakoM, 110 AOCAIAHUKU TaKOX MOB’SI3YIOTb 3 MOAY-
JISILIEI0 OKCUAATUBHOTO CTpECy Ta 3MEHUIEHHSM 3a-
nmajbHOI peakitii [42]. OTpuMaHi B LIbOMY TOCTiIXKEHHI
pe3yJabTaTU y3roKyIOThCS TAKOX 3 JAHUMU iHIINX Ha-
VKOBIIiB, sIKi OOTPYHTOBYIOTb HE(MPOMPOTEKTUBHY [it0
MesnatoHiHy [43] Ta kBepueTuny [44].

Mu ycBinomIIoeMO MeBHI 0OMEXEHHS LbOTO 10-
chimkeHHs. ExciepuMeHTanbHi MOJeNi, 1110 BUKOPUC-
TOBYBAJIUCS Yy JOCJiAXEHHi, HE MOXHa BBaXaTu IO-
BHOLIIHHUAM BiATBOPEHHSIM MAaTOJOTIYHUX MPOLECIB Y
Malli€HTiB 3 03HAKAMU CUCTEMHOTO 3aIMaJleHHS Ta CBIT-
JIO3aJIEXKHUMU MOPYILIEHHSIMU 0i0J0TYHOTO TOAMHHMU -
ka. Tomy W1 miATBEPIKEHHS OTPUMAHUX PE3YIbTATiB
MOTPiOHiI J0JAaTKOBI KAiHiYHi AaHi. OCKiJIbKU B LIbOMY
JNOCHiIXEHHI BUBYAIUCS €(PEKTU MOIYISATOPiB LIUPKa-
JiaHHOTO pUTMY Npu KoMOiHoBaHii aii I'[] ta JITIC-
inaykoBaHoi C3B, ouiHka edeKTiB MeJlaTOHiHY, TJy-
TamaTy HaTpil0 Ta KBEPLIETUHY PU OKPEMOMY BILIUBI
ux (akToOpiB BHMAara€ CHeuiaiIbHOro eKCIepuMeH-
TaJIbHOTO AU3alHY, 0 BKJIIOYAE T10JaTKOBI KOHTPOJIb-
Hi Tpymnu.

BucHoBku:

BintBopenHns I'/l Ha T JIIIC-inopykoBanoi C3B
iCTOTHO 30i/bLIYyE BMICT KOPTU30Jy Ta LiepyI0IlIa3Mi-
Hy OiJIbIIIOI0 MipOI0, HiX lie BimOyBaeThbCs MPU OKpe-
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Abstract. The purpose of the work was to analyze the dynamics of indicators of primary disability
due to diseases of the genitourinary system among the adult population of Ukraine, to determine
regional features, including depending on age and established groups.

Materials and methods. The dynamics of the absolute and relative data of those initially
recognized as disabled due to diseases of the genitourinary system in Ukraine and five regions as
a whole from 2018 to 2022 years are presented, comparing the results of 2008. The peculiarities
of the indicators of the regions and Kyiv were analyzed, for which official reporting data was
used, and collections on the main indicators of urological care in Ukraine.

Results. A significant increase in the absolute and relative number of initially recognized disabled
persons in adulthood, including among persons of working age, was established, both in the
period 2018-2022 and during 15 years when comparing 2022 and 2008 (p<0.001); the largest
percentage is registered in the Western and South- Eastern regions.

Most of the initially recognized disabled persons for the period 2018-2022 years are of working
age - the average pre-retirement period and up to 40 years, and there is no significant difference
between this period (p>0.05); over the past 15 years, there has been a trend towards an increase
in disabled persons of retirement age (p=0.087). In the 2022 year, Kyiv ranked first in terms
of the percentage of disabled people of retirement age, which increased for the period 2008-
2022 years from 9.5 to 34.2% (p<0.001) due to a decrease - up to 40 years old, the indicators
significantly exceeded those compared to all regions (p <0.05) except for North-East (p=0.161).
Probable growth in 2018 and 2022 of the relative number of disabled people in the Ist grade
compared to 2008 is shown - both in Ukraine as a whole (p=0.004 and p=0.004, respectively),
and in each region (p<0.05) and Kyiv ( (p<0.001 and 0.002), which is an important medical
and social problem.

Conclusions. The determined indicators of disability and their regional features allow us to
substantiate the relevant programs for the development of the urological service for the prevention
and timely treatment of diseases of the genitourinary system in order to reduce the share of the
disabled population and improve their quality of life.

Key words: disability, diseases of the genitourinary system, regional features, urological care.
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IToxa3HUKH iHBAJIAHOCTI BHACHIIOK YPOJIOTIYHUX 3aXBOPIOBAHD
namieHTiB B YKpaiHi Ta ii perioHax
IV «Incruryt ypouorii imeHi akagemika O.®M.Bozianosa HAMH VYkpainn», Kuis, Ykpaina

Pestome. Mema docaioxcenns: npoananizyeamu OuHamiKy NOKA3HUKIE NePEUHHOI IHE6AAIOHOCMI, 3yMOBACHOI 3a-
XBOPHOBAHHAMU CEHOCMAMeBoi cucmemu, ceped 0opocaoeo HaceaeHHs YKpainu, 6U3Ha4umu pecionaivti ocooaueocmi, 6
MOMY HUCAI 3ANeMHCHO BI0 BIKY Ma 6CMAHOBACHUX epPYH.

Mamepiaau i memoou. IIpedcmaenrena dunamixa abcorromuux ma 6iOHOCHUX OQHUX NEePBUHHO BUBHAHUX [HBA-
Aidamu 8HACAIO0K 3aX60PIOBAHL cerocmamegoi cucmemu 6 yinomy no Yxpaini ma n’amu pecionam 3 2018 no 2022 p., y
nopieHanni 3 2008 p. Ananizyeanucs ocobausocmi nokasHukie oobaacmeil ma m. Kueea, 0as woeo suxopucmosysanu 0aui
oiyiiinoi 36imHocmi ma 30ipHUKIE NO OCHOBHUM NOKA3HUKAM YPOa02iuHOi donomoeu 6 YKpaiHi.

Pezyavmamu. Bcmarnoeneno docmosipre niosuueHHA abcosomioi ma @iOHOCHOI KinbKocmi NepeuHHO GUIHAHUX
ineanidie y dopocaomy 6iyi, 6 momy uucai cepeo ocié npauezdamnoeo 6iky, sk y nepioo 2018-2022 pp., mak i npomseom
15 pokie npu nopienanui 2022 p 3 2008 p (p<0,001); naiibinvuuii eiocomox peecmpyemscs 6 3axionomy ma Iliedenno-
Cxionomy pecionax.

binvuiicms nepeunno euznanux ineanioie 3a nepiod 2018-2022 pp. npunadae na npaye3damuuil GiK - cepeoHiil
nepeonetcitinuil nepiod ma do 40 pokie, i 00cmogipHoi pizHuyi mixc yumu pokamu Hemae (p=>0,05); npomseom 15 pokis
8idOysacmbcs menOeHyis 00 30inbuleHHA Kinbkocmi ineanidie neuciiinoeo 8iky (p=0,087). Micmo Kuig y 2022 p. noci-
dano nepute micuye 3a 8i0comKoM iHBANINI8 NeHCIliH020 GIKY, akuil 3pic 3 2008 p. 6id 9,5 do 34,2% (p<0,001) 3a paxynox
BHUMNCEHHS Kinbkocmi ocib gikom do 40 pokie, noKka3HuKu 00CMOGIPHO Nepesuuyy8aiu maki NOPIiGHAHO 3 ycima pecioHamu

(p<0,05) oxpim Iieniuno-Cxionoeo (p=0,161).

[loxa3zano sipoeione 3pocmanns ¢ 2018 ma 2022 pp. éidnocnoeo uucaa inéanidie I epynu y nopiensanui 3 2008 p - ax
no Ykpaiui 6 uinomy (sionosiono, p=0,004 ma p=0,004), mak i é koxucromy peecioni (p<0,05) i micmi Kuesi ((p<0,001 ma
0,002), ), wo € dooamkosum acneKmom 8aicaueoi MeouKo-coyiarbHoi npoobaemu.

Bucnosxu. Buznaueni nokasnuku inganrionocmi ma ix pe2ionanbvHi 0codausocmi 003604510mov 00epyHmysamu io-
NOBIOHI npoepamu po38UMKY Ypoa02iMHOI cAyHcOU 018 NPOPINAKMUKU MA CB0EYACHO20 AIKYBAHHS 3AX6B0PIOBAHb CEHOCMA-
meeoi cucmemu 3 MEmor 3HUICEHH YACMKU Henpaye30amHo20 HaceaeHHs ma niosuujeHHs SKocmi Jcumms nayicHmis.

Kimo4oBi ciioBa: ineanionicme, 3axe0proeants ceuocmamesoi cucmemu, peioHaAAbHi 0co0aueocmi, ypoaoeiuna

donomoea.

AKTYyallbHiCTh TeMH. |HBATIIHICTH € BAXXKUM TSI-
rapeM He TiIbKU JJisi 0Ci0 3 BTpayeHUM ITOTEHIiaJIoM
300pPOB’sl Ta Mpale3JaTHOCTi, ajie i TpobJieMOoIo Ccyc-
MMiABCTBA B LIJIOMY 4epe3 CYTTEBI €KOHOMIiUHI 30UTKHU
IIST KpaiHi, 0COOJMBO B BaXXKUX YMOBAX ChOTOJCHHS
[1]. Hapasi piBeHb iHBaJiZHOCTI XKHUTENIB IUIAHETH
CKJIaJa€ IOHaA Minbsaph ocié abo 15%. 3a maHumun
BOO3, inBanigHicTh — TSrap 3aXBOpIOBaHb, MOLINPE-
HiCTh IKMX 3POCTA€E pa3oM i3 3pOCTaHHSIM YMCEIbHOCTI
HaceJIEHHs ITOXUJIOT0 Ta CTapedoro Biky [2].

Ha panwuii yac, MeauKo-colliajJbHa eKCIepTH3a
Ta KOMIUJIEKCHa peabijiTalisi moTpedyioTh CydyacHUX
HayKOBO-OOI'PYHTOBAHMX pillleHb 1I0A0 OilblI edek-
TMBHOI MEIMYHOI Ta COLliaJIbHO-€KOHOMIYHOI 10TIOMO-
' sl mpodidakKTUKM iHBajigu3allil Ta MigBUILEHHS
SIKOCTi XUTTS 0Ci0 3 BXe OTpUMAaHOIO iHBaJigHICTIO,

BikTopis [Ipisincbka
victoriadriyanskaya@gmail.com

110 € BaXJIMBUM HaIPSIMKOM HisIZIBHOCTI OyIb SIKOT 1M -
BisizoBaHol Kpainu [3].

B 2006 p. I'enepanbHoio Acambieero OOH npu-
iiHsaTa KoHBeH1Iis mpo mpaBa oci6 3 inBanigHicTio (Pe-
somonisi TAA/RES/61/106), 1110 BBaXa€eTbcsl MiXHa-
POIHUM JIOTOBOPOM Y Tally3i mpaB JIOAMHU. YKpaiHa
BXOAUTH y uMcio 158 KpaiH, 10 mianucaau Ta paTv-
dikyBanu et gokymeHt. 3 2016 p. BCTynuiia B CHITY
MpuitHATa yciMa KpaiHamu mporpama «lLlim cramoro
po3BUTKY» Ha mepiog g0 2030 p. ba3oBolo, rino6anb-
HOIO CKJIaJIOBOIO ii cTaB moKyMeHT «HixTo He Oyme 3a-
OyTHii», SIKUM TiependayeHo TPUMHATTSA CTpaTeriii,
CIIPSIMOBAHMX Ha YAOCKOHAJIEHHSI BCEOIYHMX 3aXOliB
1ogo 3abe3neyeHHs ITTOKpallleHHsST YMOB Ta SIKOCTI
XKMUTTSL OCi0 3 iHBaJIiAHICTIO.

3a mogaHHsaM MO3 Ykpainu Hanpukinui 2023 p.
ypSI IPUIHSB IJ1aH peOpMyBaHHS MEIUKO-COLIialb-
Hoi ekcriepTHOi Komicii (MCEK), i3 2025 p. OynyTh 3a-
MPOBAIKEHI iHIII MiIAXOIU 10 MPOBEAECHHS eKCIIEPTU3U
Ta BCTAHOBJICHHS iHBaJIiTHOCTI.

3BaXkalouu Ha MOLIMPEHICTb XBOPOO CeuOoCTaTeBOiI
cuctemu (CCC) 0cobamBoi yBaru moTpeodyOTh MUTaHHS
BIOCKOHAJIEHHSI OpraHi3allii crieniaaizoBaHoi ypoJoriu-
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HO1 JOMOMOTH, B TOMY YMCIi I 3HVUXKEHHS iHBATiAU-
3allil Mali€HTIB, i LIUM HAMPSIMKOM MPOTSATOM OCTaHHIX
pokiB ycmimiHo 3aiimaetbcs Y «IHcTUTYT yposoril
iMmeni axkagemika O.dD.BozianoBa HAMH VYkpainu»
[4, 5]. I, 3a HaIIMMU TIOTIEpeIHIMU TAHUMM, CTPYKTYpa
MpUYMH iHBaTinHOCTI Ha T/1i maTtosorii CCC (3a BUHST-
KOM XPOHIYHUX TJIOMEPYJIOHEDPUTY Ta Mi€IOHEDPUTY)
HacTylnHa - meplli TpU MicClisl MOCiAaloTh ce4oKaM’siHa
xBopoba (CKX), nomikicto3, eqHa HUpKa, HACTYITHI
TpU — TiaApoHedpo3, YpoIKeHi Baau il CTPUKTypa ce-
YiBHMKA. 3 BiKOM 30UIBILIYETHCS YaCTOTA BUMAAKIB MPU
CKX, monikicTo3i, rinpoHedpo3i, CTPUKTYpPi CEUiBHU-
Ka ¥ 3MEHUIYETbCS — MPU YPOIXKEHUX Badax i €AVHii
Hupi [6]. OcobnuBoi yBaru B yMOBaX CbOTOIEHHS 3
HEraTUBHOIO NWHAMIKOI0 HAapOJXYBAaHOCTI Ta MilBU-
IIEHHSIM 3arpo3 HEIUIHOCTI MOTpeOyIoTh MAaTOJOTil
nepeaMixypoBoi 3ay103u (I13) - XxpoHiuHi MpocTaTUTH Ta
rineprasis [13 Sk MOXIMBI MPEeAUKTOPU OHKOMATOJIO-
Til Ta MOJANBIIOI iHBaTiAM3allil, 0 YCKIAAHIOE HAsSIBHI
COLIIAJIbHO-€KOHOMiUHi TPOOIeMH.

AKTyaJlbHICTh HAalIUX JOCHiAXEHb 3YMOBJIEHA
HEOOXiHICTIO MONAJIBIIIOTO BUBYEHHS NUHAMIKU iH-
Bajligu3alii 3 ypaxyBaHHSIM BiKOBHUX OCOOJMBOCTEM,
CTYTEHIB BaXKOCTi Ta MOUIMPEHOCTI B perioHax s
BXHBaHHS HEOOXiJHUX OpraHizaliiHO-MeTOAUYHUX
3aXO0/IiB CUCTEMU OXOPOHU 300POB’ST YKpATHU.

Meta JgochiIKeHHS: MpoaHali3yBaTU IWHAMIKY
MOKa3HUKIB MEPBUHHOI iHBaTiAHOCTi, 3yMOBJIEHO] 3a-
XBOPIOBAaHHSMM CEYOCTATEBOI CUCTEMMU, CEPEd JOPOC-
JIOro HacejeHHs1 YKpaiHu, BU3HAUUTHU peTioHaJIbHi
0COOJIMBOCTIi, B TOMY UMCJIi 3a71€XKHO Bill BiKy Ta BCTa-
HOBJIEHUX TPYII.

Marepiaan Ta Metoam. [IpoBeneHo aHali3 iH-
BaJIiIHOCTI BHACIINOK YpPOJIOTIYHOI MATOJOTii cepen
JIOPOCJIOTO HacejleHHsI YKpaiHMW, perioHaJbHUX OCO-
onuBocteit 3a mepion 2018—2022 poxku, MOpiBHSHHS
noka3HukiB 2022 poky 3 takumu B 2008 p. IIxepe-
JioM naHux Oyna odiuiitHa 3BiTHa opma Nol4d «3BiT
Mpo MPUYMHM iHBaJiJHOCTI, MOKa3aHHS 10 MEAUYHOI,
npogeciiiHoi, couianbHOi peabiniTaiii» Jepxkkomcra-
Ty YKpaiHu, CTaTUCTUYHI 306ipHuKHM [7-9]. BuBuanuch
a0COJIIOTHI Ta BiHOCHiI BEJIWYUHU JJI1 BU3HAUYEHHS
TeHAeHLii (h)OpMyBaHHS TTEPBUHHO BU3HAHUX iHBaJi-
namu. Cepen HaceneHHs 18 pokiB i crapiiie BUIINS-
JIMCh 0COOU TMpale3aaTHOro BiKy, SIKi pO3MOJiJIEeHO Ha
HacTymHi rpynu: 1o 40 poki; 40—55 (kinku) Ta 40—60
(yonosiku). Kpim Toro, BpaxoByBajach BaXKiCTb iH-
BasinHocTi 3a 1i rpynamu (I, II, IIT). Otpumani gaHi
PO3IJISIAAIUCH SIK B LIJIOMY MO YKpaiHi, TaK ii B KOX-
HOMY i3 IT’SITU ii PEeTiOHiB, a TAKOX 3a 00JaCTIMHU, 110
BXOASTb 10 iX CKJIaay, i OKPEMO CTOJIMILII.

st cTaTUCTUYHOI OOpOOKM 3a JOMOMOrol0 Ma-
kera mporpam “SPSS for Windows. Bepcist 11”7 Tta
“MedStat” BUKOPUCTOBYBaJIM MapaMeTPUUHi KpUTEPil
cratuctuku (tect Cr’rogeHta) abo HemapaMeTpUYHi
(kpuTepiil YiIKOKCOHa), KpUTEPiil Xi-KBaapar, MOpiB-
HSTHHS I0J1i JJ1S1 IBOX Py 3 BAKOPUCTAHHSIM KYTOBOTO
neperBopenHs ®imepa (3 monpaskoio Meiitca); mo-
CTOBipHOIO BBaxanu pizHuiito p<0,05.

HocnigxenHs BukoHaHo B pamkax HJIP «Bu-
BUUTU OCOOJMBOCTI iHBaifi3allil BHACiAOK HEOH-
KOJIOTiYHUX YPOJIOTIYHUX 3aXBOPIOBAaHb i3 OOTPYHTY-
BaHHSAM 3aXO[iB MPOMiTaKTUKKU Ta 3HUKEHHS CTiiKO1
BTpAaTW MpPaLEe3JaTHOCTI cepell TOPOCIOro HaceJIeHHS
Ykpainu» 3 JOTpUMaHHIM NPUHLMUIIIB 0i0€TUKU, 3a-
KOHOJIaBYMX HOPM Ta BUMOT II0JI0 TPOBEAECHHS OioMme-
JUYHUX JOCHiIXKeHb, 32 BucHoBKoM KoMicii 3 muTtaHb
etuku Y “Incrutyrt yposorii imeni akamemika O.O.
BozianoBa HAMH Ykpainu” (ITporokom Ne 7 Bin
04.11.2022 p.).

PesyasraT Ta ix 00rosopenHsi. [TokazHuKY iH-
BJIIIHOCTI YpOJIOTIYHUX MalieHTiB 3a mepion 2008-
2017 pp. mpomeMoHcTpoBaHo panime [4]. Hapasi
MpoBeNeHO aHasi3 moaanbliuoi auHamiku 2018-2022
pp. Ta nopiBHAHHS 3 2008 p. 3arajbHa KiJbKiCTh Ta
perioHajibHa CTPYKTypa MEPBUHHO BU3HAHUX iHBai-
JaMU BHACJiJOK XBOPOO CEYOCTaTeBOI CUCTEMU CEepen
JIOPOCJIOTO HaceJeHHs1 YKpaiHu HaJdaHO B TabOJaMLi
1. Tak, B 2018 p. 3apeectpoBaHo 1830 iHBaniniB, a B
2022 p. — 2372, To6TO MiABUIIMIACH iX KiIBKICTh HA
29,6% 3a ocTaHHi 5 poKiB, i pi3HULIS A0COIIOTHOT Kijlb-
KOCTI iHBaJIilliB cepen ycix ocib y Bili 18+ moctoBipHa
(p<0,001). 3aranbHa KiJbKiCTh NMEPBUHHO BU3HAHUX
inBanzimamu B 2008 p. craHoBwia 2368, a [1yis MopiB-
HsIHHA (6e3 naHux o AP Kpum ta M. CeBactonosnb) —
2265, 1m0 goctoBipHO MeHIie ganux 2022 p. Ha 4,5%,
iX BiTHOCHA KiJIbKiCTb 3a 15 poKiB 3HaUHO 3pocia — Bif
0,0064% no 0,0081% (p<0,001).

IHBanmigHicTh GOpMy€eTHCS TEepeBakHO ocobamu
MpaLe3aaTHOTo BiKy, 1110 MOTpedye 0coOAMBOI YBaru 3
OTJISIMy HE TIJIbKW Ha TIPsIMi BUTPATH HA JIIKyBaHHS Ta
peabiiTaliio iHBaiaiB, aje il HA EKOHOMiUHi B 3B’ SI3Ky
i3 «BUKJIIOUEHHSIM» 1X i3 BMpOOHMYOro mnpouecy. B
2018 p. Bmepile BUSIBJIEHUX Mpalle3laTHUX iHBaJidiB
HapaxoByBajoch 1519 oci6 mpotu 1967 B 2022 p., T0O-
TO X KiJIbKIiCTh miaBuuiuiaack Ha 29,5%, pisHULS Bid-
HOCHOI KUJIBKOCTi iHBaJliliB cepes ycix mpale3gaTHUX
Ha Toi pik goctoBipHa (p<0,001). [TopiBHsAHHS abco-
JIIOTHOTO MoKa3HuKa 3 2008 p. BUSBUIIO 3MEHIIEHHS Ha
4,2% ynponoBx 15 pokiB, ajle omHOYaCHE JOCTOBipHE
30iIbLIIEHHS BiAHOCHOTO PiBHS IHBAJiJiB Mpaue3aaT-
HOTrO BiKy B KpaiHi 3a 15 pokis 3 0,0077% no 0,0094%
(p<0,001) MOXeMO MOSICHUTU MOMYJSILIHHUMU TIPO-
OG1eMaMU OCTaHHIX POKiB — 3HUXXEHHSIM HapoAoHace-
JICHHS1 YKpaiHu, B TOMY YKCIi yepe3 60i1oBi Ail.

[Mutoma Bara (%) mepBUHHOI iHBaTiMHOCTI TOpOC-
JIOTO/TIpalie3qaTHOTO HaceJeHHs YKpaiHM BHACIIZOK
XBOpPOO CEYOCTaTeBOi CUCTEMM CEpel YCiX MEPBUHHO
BU3HAHMX iHBajmigamu HactymHa: 2018 p. — 1,3/1,3;
2019 p. — 1,4/1,3; 2020 p. — 1,3/1,4; 2021 p. — 1,4/1,6;
2022 p. — 1,5/1,8. docroBipHoi piznuiti mix 2018 Ta
2022 pp. He BcraHoBaeHo (p=0,85 i p=0,470, Biamo-
BiZIHO).

3Baxalouu Ha 3HAYEHHS PEriOHaIbHOI AeLeHTpa-
Jli3alii mpoaHali30BaHO PO3MOMALT MOKAa3HUKIB iHBa-
JIITHOCTI BiIMOBITHO MO OKPEMUX aIMiHiCTPaTUBHUX
TePUTOPilt - perioHiB, sIKi CKIaAalOTbCS 3 HACTYMHUX
obnacteii: 3axinHuii — BoauHcbKa, 3akaprnarchka,
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IBano-®pankiBceKa, JIbBiBchbKa, PiBHeHCHKA, TepHO-
ninbcebka, YepHiBelbka; LleHTpanbHuit — BiHHUIbKA,
Kutomupcrka, KuiBcbka, XMenbHuUIIbKA, YepKachbKa;
ITiBHiuHO-CxigHuit — IMontaBcbka, CyMcbka, YepHi-

riBcbka; IliBneHHo-CxinHuit — JloHelbka, JIHinpore-
TpoBcbKa, 3amopi3bka, KipoBorpaacwbka, JIyraHchbka,
XapkiBcbka; IliBpeHHuit — MukonaiBcbka, Omecbka,
XepcoHcbKa (Taba. 1).

Tabauys 1

PerionanbHa CTpyKTypa nepBHHHO BU3HAHMX iHBAJIIAMH BHACJIIOK XBOPOO
€e4ocTaTeBoi CUCTEMH B Pi3Hi POKH

S Hacenenns 18 pokis i crapme, % Hacenenns npane3naTHoro Biky, %

2008 2018 2022 2008 2018 2022

3axigHuii 28,0 28,7 42,0 29,3 30,3 43.9
LenTpanpHuii 18,8 19,5 17,9 17,6 19,0 18,2
IiBHiYHO-CXigHMA 6,9 7 6,3 7,2 6.9 5,6
ITiBaenHo-CxigHuit 30,3 27,3 16,4 29,8 26,7 16,0
[liBnenHwMiA 11,4 10,5 11,1 11,5 11,1 11,3
M. KuiB 4,6 7,0 6,3 4,6 6,0 5,0
VYkpaina (a6c.) 2265 1830 2372 2053 1519 1967

Amnaini3 3acBimuuB, 1o nofaidoHo po 2008 p. Haii-
OiNbIIMI BiICOTOK iHBaJIiliB cepela JOPOCIOro Hace-
JIEHHsI crocTepiraetbcsd B 3aximHoMy Ta IliBaeHHO-
CxigHomy perioHax. B 3aximHoMy peTioHi BUSIBIEHO
TeHIeHLii 1o nmiaBuieHHs B 2022 p. mopiBHsIHO 3 2018
p. BITHOCHOTO YMCJIa TEPBUHHO BU3HAHUX iHBaTiiaMu
B JOPOCJOMY Billi, B T.4. mpaine3gaTHUX (BiAMOBigHO,
p=0,054/0,085) 3 mOCTOBIpHOIO pi3HUIICIO B IIOPiB-
HsHHI 3 2008 p. (p=0,050/0,040). B Toi1 ke yac, B IliB-
JNeHHOo-CXiTHOMY pEerioHi BimMiueHoO I 000X MoKa3-
HUKIB TEHAEHIiO 10 3HMXEHHS B mepion 2018—2022
pp. (p=0,085) 3 1OCTOBIpHO HUXYUM BiACOTKOM TO-
piBHsHO 3 2008 p. (p=0,029). IluHaMiKy MOKa3HUKIB B
IHIIMX pEerioHiB He 3adiKCOBaHO.

Tpete Micue ynpoaoBx 15 pokiB 3aiimae LleH-
TpaJIbHUM perioH, a Hanami — [liBgeHHuit, [liBHiYHO-
CxigHuii (IOCTOBIpHOI IMHAMIKWM B HUX HE BUSIBJICHO)
Ta M. KuiB.

B Kuesi nopiBHsgHO 3 2008 p. criocTepiraersb-
Cs JIOCTOBipHE MiABUILEHHS a0COJIOTHOI KiJTbKOC-
Ti iHBAJIiAiB cepell MTOPOCIOTro HacedeHHs K B 2018
(p<0,001), Tak i 2022 (p=0,005) poxkax, pi3HUILIi
VIIPOAOBX OCTaHHiX 5 pokiB He Oyno (p=0,390); TeH-
JIEHIIis1 10 3pOCTaHHS cepel 0cid mpalie3naTHOro BikKy
B 2018 p. Bim 2008 p. (p=0,074). Ane pizHuLli BifHOC-
HOI 1X KiTbKOCTi (%) B CTOJIUIII Ta B MacIiuTabax Kpa-
iHu He BusBIeHO mis 2018 (p=0,536/1,000) Ta 2022
(p=0,747/1,000) pokiB.

InauBinyanbHUl aHaTi3 NiATBEPAUB, IO B KOX-
HOMY perioHi Ti cami obmnacTi, mo i B 2008 p., mep-
11Ii 32 YMCEJIbHICTIO iHBaiaiB. B 3aximHOMy 10 TaKux
BiIHOCSITBCS i CKJIaJalOTh BiZHOCHO BCi€i KpaiHU B
2018 ta 2022 pp. - JIsBiBcbKa (BignmosigHo, 12,0% Ta
21,7%, tenpenuist go 3poctands p=0,090) i PiBHeH-
cbka (3,9% Tta 2,0%), B llenTtpanbHomy — KuiBcbka
(4,9% 1a 4,8%) i Binaumska (6,7% Ta 3,4%), B IliB-
HiuHO-CxigHomy — I[lonTtaBchbka (3,1% ta 1,9%), B

[liBgenHo-CxigHomy — JninponerpoBcbka (6,9% Ta
6,7%), XapkiBcoka (5,5% ta 3,3%), 3anopizbka (4,8%
ta 4,0%), B IliBgenHomy — Omeceka (6,9% 1a 9,0%).

Ha nepepaxoBaHi o6iacti nmpuxoautbes a0 30—
50% ycix iHBamimiB Toro 4yu iHmoro periony. Cepen
0Ci0 i3 TIEpBMHHO BCTAHOBJIEHOKO CTiiKOIO BTPAaTOIO
Mpaue3faTHOCTI B 3axiqHOTO perioHi Ha JIbBiBCBKY
obsacte npumnagano Big 41,8% B 2018 p. mo 51,6% B
2022 p. (p<0,001); saxmo mopiBHOBaty 3 2008 p. —
30,2%, To pi3Huui B 2018 p. He 6yn0o (p=0,105), Tomi
sk B 2022 p. nokazHUK goctoBipHo Bulle (p=0,003). B
3akapnaTchbKiil 06yacTi, HaBMaku, MOKa3HUKU BiAIo-
BimHO craHoBuau auie 8,6% B 2018 p. 3 TeHAEHLIIEIO
Jo migsuineHHs B 2022 p. — 11,5% 82022 p. (p=0,086);
nopiBHsHO 3 2008 p. — 10,8% - pi3HuLi 3a Leit nepion
(2008-2022 pp.) He O6yao (p=1,000).

B LleHTpanbHOMY pErioHi y ABOX i3 I’STU obsac-
Teil tioro ckitany (BinHunbka Ta KuiBchbka) BUSIBICHO
53,9% B 2018 p. Ta 46,0% B 2022 p. Bin ycix MepBUHHO
BU3HaHUX iHBadigamu (p=0,323), pizHuLS 000X TO-
Ka3HuKiB 3 2008 p. HegocToBipHa - 43,5% (p=0,203 Ta
p=0,888). B IliBaeHHOMY perioHi — nuiue B OpechbKiii
o0uacTi BinOyBaeThCst 30iibieHHsS 3 66,1% B 2018 p.
1o 82% B 2022 p. (p<0,001), B [liBmeHHO-CXinHOMY —
B JIHimpomneTpoBChKiil 00JacTi — TaKOX 30UTbILIEHHS
mokasHuka Binm 25,5% B 2018 p. mo 40,4% B 2022 p.
(p<0,001).

AHazni3 ckiany oci0, mepBUHHO BU3HAHUX iHBai-
JlaMU, 3a BIKOBUMMU TIepiolaMU BUSIBUB, 1110 OUIbIIICTb,
He3aJIeXXHO Bill CTaTi, MPUXOAUTHCS Ha CEpeHiii, He-
neHciiHuil nepioxm xutta (y XiHOK 40—55 pokiB, y
yosioBikiB 40—60 pokiB). Tak, B wiomy 3a 2018-2022
pp. ix mUTOMa Bara Maiixe He 3MiHuiaacsa — 54,6% ta
52,1%, oci6 mo 40 pokiB — 28,4% Ta 30,8%, a y ocib
nexciiHoro Biky — 17,0% 1a 17,1 % (puc. 1). Jocto-
BipHOI pi3HMIII MiX rpylmaMu B JOCHIIIXEHUU Tepion
yacy He 0Oyro.
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2018 pik

m % po 40 pokis

m 40-55 () Ta 40-60 (4)

m %> 55 () Ta 60 (4)

3axig,. LeHTp.

NisH-Cxia. Misa-Cxig,

MNisaeH. M. Kunis YKpaiHa

2022 pik

B % no 40 pokis

g

W 40-55 () Ta 40-60 ()

B %>55 () Ta 60 (4)

3axiga. LeHTp.

MNisH-Cxig. MiBa-Cxig,.

MiBgeH. m. Knis YKpaiHa

Puc. 1. PerioHanbHa AMHaMiKa po3noiay oci0, Brepille BU3HAHUX iHBaJlilaMu, BHACITiOK XBOPOO
C€4YOCTaTeBOI CUCTEMU B 3aJIEXKHOCTI Bill BiKY.

AHaJi3 no perioHax BusaBuB y 2018 p. 1ocToBipHO
OiJbIlI BUCOKMI piBEeHb iHBAJiIiB IMTEHCIMHOTO BiKY B M.
Kuegi nmopiBHsHO 3 I1iBgeHHUM perioHom (p=0,005) ta
TEHIEHIIiI0 10 MigBUIIeHHS — 3 3axigHuM (p=0,065).
PizHuui 3a TakuM noxkaszHukoMm B M. Kuesi y 2022 p.
He oyno (p=0,543), ane BiH JOCTOBIpHO MEPEBUIIYBaB
nani IliBaenHo-CxigHoro (p<0,001), LleHTpaabHOrO
(p=0,005), ITiBnenHoro ta 3aximHoro (p=0,016) peri-
OHiB (puc. 1).

ITopiBHsIHHS TToka3HUKiB 2022 p. (puc. 1) 32008 p.
M0Ka3ajI0 JOCTOBIpHE MiIBUIIEHHS BiTHOCHOIO YKCIIa
iHBaJTigiB nmeHciiHoro Biky B Kuesi Bin 9,5% no 34,2%
(p<0,001) 3a paxyHOK 3HUKEHHS KiJIbKOCTi 0ci0 10 40
poxkiB Bia 38,1% 10 19,5% (p=0,005), IliBHiuHO-CXizn-
HOMY perioHi Bin 5,3% no 23,5% (p<0,001) 3a paxyHOK

3HUKEHHS KiJIbKocTi oci6 mo 40 pokiB Big 41,9% 1o
24,1% (p=0,011), TeHOeHIil0 10 MiIBUINEHHS iHBai-
IiB-meHcioHepiB y 3aximHoMmy (Bix 5,6%, p=0,099) Ta
[iBnenHno-Cxignomy (Bix 10,7%, p=0,075) perioHax.
Bzarani ueit mokasHUK Mo YKpaiHi ynpogoBx 15 po-
KiB JEMOHCTPYE TEHACHIIIO A0 30iJbLICHHS KiJIbKOC-
Ti iHBaminiB crapimx 55 (k) Ta 60 (4) pokiB (Big 8%,
p=0,087).

Haii6inpmuii  BigCOTOK TMEPBMHHO BU3HAHUX
inBamigamu o 40 pokiB y 2022 p. 6yB y 2Kutomup-
chbKiit - 41,7% nporu 40,7% B 2018 p. , BonuHcbKii
(40,4-38,7%), 3axkapnatcekiii (40,0-24,4%) i JIbBiB-
chKiit (39,6-23,6%) ob6macTsix 3 HOCTOBIpHUM 3pOC-
TaHHSIM ITOKa3HUKIB B OCTaHHIX OBOX OOJIACTSIX 3
2018 p. (p=0,023). ITopiBHsHO 3 2008 p. MOKAa3HUKU
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11X obsacrteil He 3MiHUIUCH, aje B 2008 p. HalOUTbIIT
3HaueHHs 3adikcoBaHo B KipoBorpaacekiit Ta Cym-
ChKiit — BimmosinHo, 45,0% ta 47,8%, 3 1OCTOBIpHUM
3HMXEHHSIM B ocTaHHii 10 30,8% B 2018 (p=0,021) Ta
19,1% B 2022 (p<0,001) pokax 3a paxyHOK ITiIBUIIEH-
HsI IMTOMO1 Baru ocid neHciiiHoro BiKy (BiAIMOBiAHO,
p=0,003 Ta p<0,001). BBaxkaeMo BaXJIMBOIO COLliab-
HOIO Ta MEAUYHOIO TTPOOIEMOIO 3POCTAHHS YIPOIOBXK
ocTaHHiX 5 pokiB (2018-2022) nepBUHHO BU3HAHUX
IHBaJliJaMU MOJIOAUX YKPAiHCBKMX TPOMANsiH y Billi
no 40 pokiB B obsactax 3aximHoro perioHy (3akap-
naTchbKiid i JIbBiBCbKiil), B TO# e yac, MO3UTUBHUM €

3HUKEHHSM TaKUX BincOTKiB B CyMchKili 06s1acTi y 6ik
Oro JOCTOBIPHOTO 3pOCTaHHsA Y Billi 55 () Ta 60 (4)
DOKIB.

BaroMicTe akTyaJlbHOCTI BUPpILIEHHS 3arajibHOl
NpoOJEMU JNEMOHCTPYIOTh PEe3yJbTaTU aHaji3y Iu-
HaMiKM BaXXKKOCTi iHBaJiAHOCTi, TOOTO BU3HAYEHUX ii
rpyIm. 3a HAlIUMU TAaHWUMHU, HE BUSIBICHO AJOCTOBIpHUX
CTATUCTUYHUX 3MiH PO3MOAiAY IOPOCIUX 0Cid, mep-
BUHHO BU3HaHWX iHBajmigamu, 3a rpymamu (I-II-1IT)
YIOPOAOBX OCTaHHiX 5 pokiB 3 2018 p. mo 2022 p., 3a
BUHSITKOM ITiABUILIEHHS BiTHOCHOI KIJILKOCTI iHBaJIiliB
I rpynu B IliBieHHOMY perioHi (puc. 2).

50% 1
P3.,=0,041
0,
40% | X
30%
P,.1<0,001

20% —

1
10%

J

Group 1 Group 2 Group 3

Puc. 2. Jlunamika MuTOMOi Baru ocid, mepBUHHO BU3HAHUX iHBamimamu I rpynu BHaCIimoOK XBOpoO ceyocTaTeBoOi CUCTEMU, B
[TiBnenHomy perioHi Ykpaini B 2008-2018-2022 pp. (BixnosiaHo, group 1-2-3).

IMopiBusiHo 3 2008 p. BUSABIEHO OOCTOBipHE
301JIBLIEHHST BiZHOCHOTO uuciaa iHBaniifgiB | rpynu B
2018 i B 2022 pp. 9K 110 YKpaiHi B 1iJioMy (BiIIOBia-
Ho, p=0,004; p=0,004), Tak i B KOXXHOMY peTioHi - 3a-
xigHomMy (p=0,005; 0,045), LlentpansHomy (p=0,047;
0,009), IliBHiuHO-CximHomy (p=0,014; <0,001),
IMiBgenno-Cxignomy (p=0,003; <0,001), ITiBgeHHO-
My (p=0,002; <0,001), micti Kuesi (p<0,001; 0,002)
(puc. 3).

Haii6inbi BUCOKUit piBeHb BIIepIllle BUBHAHUX iH-
Bamigmamu I rp. B 2022 p. B [liBnennomy (45%), I1iBHiu-
Ho- (34%) rta IliBnenHo-CxigHomy (31%) perioHax,
tomi 5K y 3aximHomy — I1I rp. (67%). AHai3 moka3HU-
KiB Y CTOIMII YKpaiHU MOKa3aB JOCTOBIpHO OibIlI BU-
COKMI1 piBeHb iHBaJiaiB I rp. MOPiBHSIHO 3 yCiMa iHIIIM-
mu perioHamu (p<0,001) B 2018 p. (moxioHo mo 2008
p.) Ta 3axizHum (p<0,001), Lentpansaum (p=0,009),
3 TeHaeHuie - B [liBmeHHo-CxigHomy (p=0,062) pe-
rionax B 2022 p. (puc. 3).

3a 15 octaHHiX poKiB B YKpaiHi BiiOyJ10Ch JOCTO-
BipHe nepedopMaTyBaHHS BiTHOCHOTO YyKcia Breplie
Bu3HaHux iHBamigiB I-1II rpyn B 6ik 3pocTaHHS TH-
toMoi Baru I rpynu — 28% nporu 11% (p=0,004) 3a

paxyHok 3MmeHIIeHHs yactku II+II1 rp. Hai6inbim
BMCOKA BiTHOCHA KinbKicTh iHBanigiB I rp. B M. Ku-
eBi, a III rp — B 3axigHOMY perioHi, i 3anuIIaIOThCS
He3MiHHUMMU YIIPOJOBXK OCTaHHiX 15 poKiB.

AHaJi3 TOKa3HMKIiB OKpEeMUX 00JacTeil BUSIBUB
HaiOiNbII BiZHOCHI piBHI BIlepllle BU3HAHUX iH-
panigzamu I rp. B 2018 p. B TepHomninbchkiit (50%),
Kuiscwkiii (38,2%), 3anopisbkiii (37,9%) IBaHo-
®pankiBebkiit (36,7%) mnporu 28,2% mno YKpaiHi,
a B 2022 p. (27,7% no Ykpaini) — MuKosaiBChbKiit
(54,9%), Xepconcoekiit (50%), KuiBcbkiit (41,8%),
TepHoninbenkii  (40,8%), IBaHo-®paHKiBChKiit
(37,5%), 3anopisbkiii (36,2%), To6TO Ti caMi ob6ac-
Ti YTPUMYIOTB «IIE€PIIiCTh» MPOTSITOM OCTaHHIX 5 po-
KiB. JlomatkoBo B 2022 p. yBililJIXM B CIIUCOK Ha 1-2
Micusg MukonaiBebka (54,9% npotu 25% B 2018 p.,
p<0,001) i Xepconcrka (50% npotu 36,4% B 2018 p.,
p=0,063). 3Beptae yBary, mo B 2008 p. HalGiAbIIUM
O0yB nmokasHuK KuiBchkoi obsacti — 22,4% ta Kuesa
25,8%, mo maiixe B 2 pa3u MEHIIIE, HiX B OCTaHHi 5
pokiB (p<0,001), i e crocyeThcs iHIIMX obJIacTeli-
«igepiB» 2018 Ta 2022 pp. 3a yacTKolo iHBamigiB I rp.
cepell BCiX BIIEpILe BUBHAHUX TAKUMMU.
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2008 pik

3axig. LeHTp. NisH-Cxig. MNisg-Cxig.  MNiBaeH. M. Knis YKpaiHa
2018 pik
m| m |l =l
3axia. LeHntp. MNisH-Cxig. MiBa-Cxig. MisaeH. M. Knie  YKpaiHa
2022 pik
|| m ol =

3axia. UeHTp. MisH-Cxia. Nisa-Cxia. MisgeH.  m. KuiB  YKpaiHa

Puc. 3. luHamika cTpyKTypH Oci0, MepBMHHO BU3HAHUX iHBaJlifaM1 BHACJiZOK XBOPOO CEY0CTaTEBOI CUCTEMU,
B YKpaiHi Ta ii perioHax 3a BaXKiCTIO iHBaJIiTHOCTi.

68 OpWUriHOABHI HOYKOBI POBOTH YKPQIHCBKUM XKYPHOA HEPPOAOTIT T planizy N°2 (82) 2024



Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024

Original Papers

AHari3 piBHiB aOCOJIOTHOI KiJIbBKOCTi MEPBUHHO
BU3HAHMX iHBaJigaMU BHACJiIOK XBOpOO cevocTare-
BOI cucTeMH cepel gopociaux (Ha 10 Tuc HacelleHHS)
3a agMiHiCTpaTUBHUMU TepuTopisiMu B 2022 p. moka-
3aB JOCTOBipHE 30iJIbIIICHHS TOKA3HUKIB B 3aXiZTHOMY

perioHi nmopiBHsiHO 3 2018 p. (Tak camo sk i 3 2008 p.)
Ta TeHIEHLio 1o miaBuiieHHs B IliBaeHHOMY, B 1i-
JioMy o YKpaiHi — goctoBipHe 30ibieHHs B 2022 p.
B TIOPiBHSHHI 3 onepenHiMu pokamu (2008 ta 2018)
(puc. 4).

P3.1=0,001;
P32<0,001

1.2 A

Ps5.1=0,092;

Pu=0,061  "00%

0.8 A

W 2008
m 2018

0.6 A

0.2 A

m2022

3axig,. LeHTp. [MigH-Cxig,.

MiBa-Cxig,.

MiBaeH. Ykpaina

Puc. 4. lunamika piBHiB MepBMHHOI iHBaJIiTHOCTi BHACIIIIOK XBOPOO CEYOCTATEBOI CUCTEMU Cepell JOPOCIOro HaceIeHHS
YKpaiHu 3 ypaxyBaHHSIM aAMiHiCTpaTUBHUX TepuTOpiii (Ha 10 TUC. HaceaeHHs).

Takuii caMuii aHajli3 CTOCOBHO Mpale3aaTHUX
oci6 BusiBuB B 2022 p. TaKe X came JIOCTOBipHE 30i1b-
IIeHHS iX a0COMIOTHOI KilbKOCTi (Ha 10 THC. HaceleH-
HST) TIOPiBHSHO 3 MTOTIePeAHIMU MepiogaMHu, II0 aHai-
3yI0ThCSI, a TAKOX TEHAEHIIi10 10 3HMXKeHHS B [TiBHiu-

P3.1=0,005

Ho-CxigHoMmy 3a octaHHi 15 pokis Bix 0,67 no 0,47; B
LiJTOMY 110 KpaiHi — TeHAeH1Iis 10 30inbiieHHs Big 0,69
1o 0,94 B mopiBHsHHI 3 2018 p. 6€3 TOCTOBIpHUX 3MiH 3
2008 p. (p=0,325) (puc. 5).

1.6 P32<0,001

1.4 A
P2.1=0,065

Ps3.2=0,060

m 2008

0.8 - P3-1=0,075

0.6 1

0.4 1

m2018
12022

0 T T T

3axig. LleHTp.

MisH-Cxig. Migg-Cxia,.

MiaeH.  Ykpaiua

Puc. 5. lunamika piBHiB IepBMHHOI iHBAJIIAHOCTI BHAC/IIJOK XBOPOO CEYOCTATEBOI CUCTEMU CEpel] MPaLle3AaTHOTO
HaceJIeHHs YKpaiHU 3 ypaxyBaHHSIM peTioHiB (Ha 10 Tuc. HaceJleHHs).
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IMopiBHSAHHS MOKA3HUKIB PETiOHIB MOKa3ajo0, 110
B 2008 ta 2018 pp. yKcCa0 MEPBUMHHO BU3HAHUX iHBa-
Jinamu oci6 Ha 10 Tuc. HaceneHHs 3axiTHOTO PErioHY
Oinbir Hixk B 1,5 pasza Buuie IliBHiuHO-CxigHoro (Bing-
nosinHo, p<0,001, p=0,048) ta IliBaeHHO-CXigHOTO
(p<0,001 ta p=0,009), a B 2022 p. — BXe B 3 pa3u no-
piBHsIHO 3 06oMa uuMu pokamu (p<0,001).

Oorosopenns. JlemorpacdiyHa KpH3a OCTaHHIX
pOKiB, MirpauiiiHi mpouecu Ta TMOTipIIeHHSI CTaHy
3[I0pOB’d Hallii IPUBEPTAIOTh yBary HayKoBLiB Ta da-
XiBLIB MPaKTUYHUX YCTAHOB OXOopoHH 310poB’s [10].
CyyacHU#l piBeHb MEAWYHOI YPOJIOTiYHOI JOTIOMOTH
notpedye OOrpyHTOBAHOI HAa MPUHLMIIAX JTOKA30BOI
MEIUUWHU NpodiTaKTUKKU, CBOEYACHOI AiarHOCTUKMU,
Teparii 3 peabiniTalielo NalieHTiB B aMOy1aTOPHO-TIO-
JIIKJIIHIYHUX i CAHATOPHUX YMOBAX, afanTalii Ha COLli-
aJIbHOMY PiBHi 1 €(beKTUBHOTO BUPIillIEHHS MPobeM
iHBaJTiTHOCTI.

Ile y3romxyeTbcs i3 CBITOBOIO TEHAEHLIEID MO
pO3ILIMPEHHIO Ta BIOCKOHAJEHHIO pealitiTauiiiHux
MOCAYT 3 PO3LIMPEHHSAM JIOCTYNy 10 (i3MYHUX, Me-
JUYHUX, ICUXO0COLiaIbHUX Ta iHIIKUX BUIIB peabiniTa-
LiMHUX MOCYT, B IKMX € BeJiIuka nmotpeda ajist ociod 3
MnopyiieHow npauesaatHicrio [11].

g MpUuAHATTS CTpaTeriii yI0CKOHAJEHHSI YMOB
Ta SKOCTi XUTTS 0Ci0 3 iHBaJIiIHICTIO, & TAKOXX MOXKJIH -
BOCTel 3amobiraHHs BTpaTU Mpaue3gaTHOCTI MallieH-
TiB 3 YPOJIOTiYHOIO MATOJIOTIiE€I0 TIPOBEAEHO BCEOIUHUI
aHaJi3 OCTaHHIX CTaTUCTUYHUX JAHUX MO YKpaiHi Ta
perioHaM, B TOMY YMCJIi TO OKPEMUM OOJIaCTSIM.

AHani3 nuHamiku nokasHukiB 2018-2022 pp. Ta no-
piBHsIHHSA 3 2008 p. BUSIBUIM HETaTUBHI MpOLIECU 301i/1b-
1IeHHST abCOJIIOTHOI Ta BiIHOCHOI KiJbKOCTiI OCi0, mep-
BUHHO BU3HAHUX iHBaJigamu y Bili 18+, B ToMy uucni
0cib mpaue3naTHOro BiKy; B po3paxyHKy Ha 10 Tuc. Ha-
CeJIEHHS 11e TeHAEHLIS 10 1X MiABUILIEHHS, IOYMHAIOUU 3
2008 p. 3 1OCTOBIpHUM MiABUILEHHSIM B 3aXiTHOMY peTi-
OHi, SIKU1 B TTpoaHajtizoBaHuii repiox 3 2008 p. orpumye
MEepIIICTh 32 IMMU MTOKA3HUKAMU B PETIOHATbHIA CTPYK-
Typi. [Ipu bOMy, HE BUSBJIEHO JOCTOBIPHUX 3MiH MUTO-
MOI1 Bar MEePBUHHOI iHBAIiIHOCTI JOPOCIUX Ta MpaLe3-
JIaTHUX OCi0 YKpaiHW BHACJIIOK XBOPOO CEYOCTAaTEBOI
CHCTEMM Cepell YCiX MEepBUHHO BU3HAHUX iHBATigaMu,
1[0 103BOJISIE TIPUITYCKATU TaKy caMy TEHIEHLIi0 3i CTa-
HOM 3arajibHOi iHBaJliMHOCTi HACEJIEHHSI.

PerionanbHa fuHaMika po3nofiny Brepiie BU3Ha-
HUX iHBajJilaM¥ BHACTiJOK yPOJOTiYHUX XBOPOO B 3a-
JIEXXHOCTI BiJl BiKy MalixXe He 3MiHIOBAJIaCh YIIPOAOBXK
2018-2022 pp. Haii6inbiia ix yactka npuxoauaacs Ha
cepelHill, akTUBHUIA mepioa XUTTA (y kiHok 40—55
pokiB, y 4yojioBikiB 40—60 pokiB). Ileit mokasHHUK MO
VYkpaiHi JeMOHCTpy€e ynpoaoBX 15 poKiB TEHAEHIiIO
0 301IbIIEHHS KiTbKOCTI iHBaJifliB CTapIlIOro, MEeH-
CiliHOTO BiKy, 3YMOBJIEHY $SIK MOJOBXEHHSIM TpuUBa-
JIOCTi XXWUTTS 3aBASKU AOCATHEHHSIM MEIULMHMU, TakK i
BIJIMBOM peOpMYBaHHS CUCTEMU OXOPOHU 310POB’S,
301IbIIEHHSIM BapTOCTi MEAUYHUX Ta COLIaJIbHUX MO-
CIIYT i, SIK HACJiAOK, MOTiPILIEHHSAM 1X TOCTYMHOCTI Ta
SIKOCTI IJIS1 OCi0 MOXUJIOTO BiKY.

He BusSBIE€HO TaKOX CTAaTUCTUYHO AOCTOBIPHUX
3MiH pO3MOAiAYy AOPOCIUX OCI0 MEePBUHHO BU3HAHUX
iHBasigamu 3a rpynamu (I-I11-11T) ynpomoBxk ocTaHHiX
5 pokiB 3 2018 go 2022, aye npobyieMy CTAHOBUTb 10-
croBipHe 30inbiieHHs 3 2008 p. KinbkocTi iHBaniaiB 1
rp. SIK Mo YKpaiHi B LiJIOMy, TaK i B il 5 perioHax Ta M.
Kuesi.

Haii6inbiia yactka inBaniais I rp. B Kuesi, a Ta-
kox IliBaeHHil Ta CxigHiii yacTuHi KpaiHu B 2018-
2022 pp., 1110 € 10JATKOBUM COLIiaJIbHO-€KOHOMiYHUM
TrapeM s cycrniiberBa. Lle MoXHa 4acTKOBO MosiC-
HIOBaTM KOHIUEHTPALi€l0 TPOMUCIOBUX MiAMPUEMCTB
3 WIKiIJWBUM BIUIMBOM Ha MPALIOIOYUX Ta MEUIKaH-
1iB OinblI 3a0pymHEHMX OTOUyrouuMx TepuTopiil. He
MOXHa BUKJIIOYATU W MirpauiliHuii paktop B yMOBax
IIMPOKOMACIITAOHOI BiliHM i MmepeMillleHHsIM ocib 3
MOPYUIEHHSIM Tpale3IaTHOCTI 3i cxoay KpaiHu. Tak,
3a(hiKCOBAHO TOCTOBipHE 30iJIbIIEHHST YaCTKM iHBaJli-
niB I rp. B MUKOJaiBChKill Ta TEHAEHLIiIO 10 3pOCTaHHS
nopiBHsIHO 3 2018 p. B XepcoHCHKill 00gaCTsIX.

Jnst 3aximHOro perioHy BCTaHOBJIEHO 3POCTaH-
Ha 3 2008 Tta 2018 pp. MOKA3HUKIB MEPBUHHO BU3HA-
HUX iHBaJlilaMu cepeld J0POCIOro HaceJeHHs, B TOMY
YuCi mpale3naaTHoro, Ha 10 Tuc. HaceJaeHHs, 3 Hali-
OiNBIIIOIO KiNBKICTIO HeMpaue3natHux inBamiais 111 p.
YIPOAOBX OCTaHHiX 15 pokiB, a TaKoX HaWOiMbIIUI
MOKa3HUK BIiepiue BU3HaHuX iHBajdigamu I rp. B Tep-
HominbebKii (40,8%) Ta IBano-®pankisebkiii (37,5%)
obnactsax. IlpuBepTtae yBary Beauka 4dactka B 2022
p. IEPBUHHO BU3HAHUX iHBajligaMu OCi0 B aKTMBHO-
My Tpaie3natHoMy Billi (1o 40 pokiB) y BoauHCbKil
(40,4%), 3akapmnatcekiii (40,0%) i JIsBiBCBKiif (39,6%)
00J1aCTSAX i3 JOCTOBIPHUM 3POCTAHHSIM TMOKA3HUKIB B
OCTaHHIX JBOX 3a OocTaHHi 5 pokiB (p=0,023), mo no-
Tpedye 0COOJMBOro aHali3y Ta yBaru 3 OOKY OpraHiB
OXOPOHM 310pOB’s1 YKpaiHu.

L1 yBara Mae y3roaxyBaTHCS 3 Cy4yacCHOI €BO-
JIIOLIE€I0 COLiaJIbHOI MOJITUKU IIOAO JIOAei 3 iHBa-
JIITHICTIO 3 BUKOPUCTAHHSM KOMILJIEKCHOTO MiIXOMy
¢dopMyBaHHS COLIaJIbHOI MOJITUKUA BiTHOCHO OCi0 3
IHBaJliHICTIO 3 KOJIEKTUBHOIO CHiBIpallel0 OpraHiB
Jep>kaBHOI BJIaay i rpoMaachKux iHcTuTywii [12].

B xoni muckycii mponoHyeMO PO3MISIHYTU MPO-
OsieMy Henmpaue3gaTHOCTI MPU XPOHIYHOMY MTPOCTATU-
Ti, TOMY 110 B CBITOBill JliTepaTypi BiH TpUBAIUIA Yyac
PO3IIIAIAETCS K iHBajian3ytoua natojoris [13-16].
IlepeBaxHo myOJiKallii CTOCYIOThCSI BUIMAAKiB XpO-
HIYHOTO MPOCTAaTUTY/CUHAPOMY XPOHIYHOTO Ta30BOTO
6omo (XI1/CXTB), B OLIBIIOCTI BUMAAKIB BiH 3HAYHO
BIUJIMBAE Ha SKiCTh XUTTS MalliEHTa, aje He MPU3BO-
IUTH 10 iHBanigu3auii. [Topsn 3 uum, HeoOXigHO 3Bep-
HYTU yBary Ha Te, 1[0 BaXJIMBOIO OCHOBOIO PO3BUTKY
3aXBOPIOBAHHS € TPUBAIICTh CUMMTOMIB MPOCTATUTY
npotsiroM 3-6 micsiiB. [IpoBeneHe HaMU OMMUTYBaHHS
74 nauienTis 3 XI1/CXTb noka3zaso, 1110 came BiTHOC-
HO JIETKMI Mepedir movyaTKy 3aXxBOPIOBAHHS — «31aT-
HiCTh TEePMiTH IPOSIBU XBOPOOU» (=66, 89%), nocTyr-
HIiCTh Ta €(hEeKTUBHICTh 3HEOONIOIOUNX HECTEPOITHUX
MpOTU3aMaJbHUX TpenapartiB (n=56, 76%), HeoOXi-
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HiCTh MPOAOBXYBaTU poboTy (n=48, 65%)) CripusIIOTH
nizHboMy (Oisibiie 3 Mics11iB) 3BEpTaHHIO 3a MEAWY-
HOIO IOMIOMOT0I0, TPUBAJIOMY MEPCUCTYBAHHIO CUMII-
TOMIB Ta XpOHi3allii MPOCTaTUTY, 1O Y3TOIXKYEThCS 3
JaHUMU iHIIMX KaiHinucTiB [14-15] ta ycKiIagHIOOTH
nepeoir.

IHIIOI0 MPOOGJEMOIO0 3HMXKEHHS Tpale3naTHOCTI
nipu XI1/CXTBH € «BaxKi BUTTaJKW», 1110 3yCTPiualoTh-
cs pifKo, ajge MaroTh O3HAKU iHBaJTiAHOCTI. Kputepi-
SIMU 11 BCTAHOBJIEHHS € CTYMiHb BTPaTH 3I0POB §, 110
CIPUYMHSIE OOMEXEHHS B OJTHil Y1 AEKiTbKaX KaTEero-
pisIX XUTTEMISUIBHOCTI OCOOU: CaMOOOCTYyrOByBaHHS;
30aTHOCTiI J0 CaMOCTIAHOro mepecyBaHHSI Ta TPYAO-
BOI1 AisSTBHOCTi, HABYAHHS, Opi€HTAllil, CMiJIKYBaHHSI.
Bci 1i 0o3Haku B pi3Hil Mipi NPUCYTHI Y MalLli€EHTIB 3
«BaxkuMu» BunagkamMu XII/CXTB i aBiasioTbes SIK
pe3yJabTaToM TPUBAJIOro Mepediry 3axBOpIOBaHHS, Tak
i MOGIYHOIO0 i€l0 MPU3HAYEHOTO JiKyBaHHs (mperada-
JIiHy, aHTUAENpPeCcaHTiB, HAPKOTUYHUX aHAJIbI€TUKIB).
Ha pganmit moMmenT nauieHtn 3 XI1/CXTH He MaioTh
MnpaBa He TUIbKA Ha BU3HAHHS iHBAIiIMHOCTI, a 1 TUM-
4acoBOl1 HeMpale3aaTHOCTi, TOMY HaMaraemMoch 3Bep-
HYTHU yBary MeIUYHOI CMiJIbHOTU HA BaXJIUBICTh JAHOI
MpooJeMu Ta 3aKJIUKAEMO 10 HAYKOBO1 TUCKYCIi.

BigoMo, 110 cTaH 3M0pOB’S HACENEeHHS Ta AEMO-
rpadiyHi MOKAa3HUKU OyIb-SIKOi KpaiHU Oe3mocepen-
HBbO BIUIMBAIOTh Ha 1l EKOHOMIUHUI PO3BUTOK Ta Maii-
oytHe [3, 17]. IIpoTe, B YKpaiHi BIPOIOBXK OCTaHHIX
JNEeCATWIiTh Ha TJHi JeMorpadiyHoOro cramy MpocTe-
XKYETbCS 3POCTAHHSI YaCTKU JIIOJEU JITHBOTO BiKY 3
MOTiPIIEHHSIM CTPYKTYPU iHBaJdiAHOCTI y OiK MUTOMO1
Baru ocid mpane3qaTHOTO BiKy Ta TOCWJIEHHS 11 BaXKO-
cri [17, 18], 1110 Y3romXy€eThCs 3 HAILIMM aHAIi30M iH-
BaJIiAHOCTI BHACJiZOK XBOPOO CEYOCTAaTeBOI CUCTEMMU.
IMoripuiyroTh cuTyallilo BUCOKAa CMEPTHICTh, HU3bKa
HapOIXyBaHICTb, MirpaliiiHi mpouecu Ta yMOBU Bi-
HU, 110 CHOOHYKAa€ MPUIIIATU CEPHO3HY yBary mpo-
OJjieMaM iHBaJIiZHOCTi, 0COOJIMBO 0OCi0 MOJIOJOTO Ta Ce-
PEIHBOTO, HAWOINBIII MPALe31aTHOTO Ta PEMPOAYKTUB-
HOTO BiKYy, aJXe YMCEeJIbHICTh HACEeJIeHHSI — BaXJIMBa
CKJIaJ0Ba JUISl Baru Iep>XaBU Y CBiTi Ta EKOHOMiYHOTO
pO3BUTKY Kpainu [19].

Tomy oTpuMaHi pe3yJbTaTH NOTPEOYIOTh IMO-
JMAJbIIUX JOCTIIXEeHb i1 mpodeciiiHOro BU3HAYEH-
HSI CTPYKTYPU Ta MOXJIMBUX COLiaTbHO-€KOHOMIYHUX
MPUYMH PETiOHAJIbHOI 3aXBOPIOBAHOCTI, PETEIBHOI
€KCTNEePTHOI OLIIHKM SIKOCTi MiaTHOCTUKMU i JIiIKYBaHHS
3aXBOPIOBaHb, 110 MPU3BEJIM J0 CTilKOi BTpaTu mpa-
LIe3JaTHOCTi, MJIS TMOKpPAUIeHHS CTaHy YPOJOTiYHOI
CIy>XOU B cucTeMi OXOpoHHU 310poB’s. [IpoBeaeHmii
HayKOBUIA aHaJli3 CTaHY iHBaJiAHOCTI € MiACTaBOIO 151
BiZMOBIAHMX BUCHOBKIB Ta MOJAJIBLINX YITPABIiHCbKUX
pilieHb [Jis1 30epeXeHHsI TPYyAOBOro MoTeHliany 3a-
paay MOAAIBIIOTO PO3BUTKY YKpaiHU, MOKPAIEHHS 11
neMorpaiyHOro CTaHy Ta MOCUJIEHHST 0e3IMeKu, 0COo-
0JIMBO B yMOBax CbOTOACHHS.

BucHoBku:

B YkpaiHi ynpoaoBxX OCTaHHiX 5 poOKiB mpocTe-
XKYETbCS NOCTOBipHE 30iJIbIIIEHHS a0COMIOTHOI — Ha

29,6%, Ta BiIHOCHOI KibKOCTi 0oci6 y Biui 18+, mep-
BUHHO BU3HAHUX iHBaJliJaMW BHACJiIOK HEOHKOJO-
TYHKUX 3aXBOPIOBAHb CEYOCTATEBO1 CUCTEMU, TAK CAMO
SK i cepen ocibd mpaie3aaTHoro Biky (p<0,001). 3a mo-
piBHsSHHS 2022 p. 3 2008 p. AuHaMika noaiOHa 3i 30i1b-
LIEHHSIM BiIMOBiAHOI MUTOMOI Baru 3a 15 pokKiB Bif
0,0064% no 0,0081% (p<0,001), a ayis mpaue3maTHUX
- Bim 0,0077% no 0,0094% (p<0,001).

BuzHaueHa perioHajibHa CTPYKTypa 0cib, mepBUH-
HO BU3HAHMX iHBaJlilaMM, cepell TOPOCIOro HaceJleH-
HS: HAWOinbIMi iX BincoTok y 3axinHomy Ta IliBaeH-
Ho-CxinHOoMy perioHax. ¥ 3axiTHOMY peTiOHi BUsIBJe-
HO TeHJeHIii 10 30uIbieHHsT B 2022 p. MOPiBHSIHO 3
2018 p. muTomoi Baru ocid, mepBUHHO BUBHAHUX iHBa-
JlizaMu B AOPOCJOMY Billi, B TOMY YMCJIi Mpale3aaTHUX
(p=0,054/0,085, BimmoBimHO) 3 HOCTOBIpHOIO Pi3HU-
1eto B mopiBHsHHI 3 2008 p. (p=0,050/0,040). ¥ Kuesi
Pi3HUII IIUX MOKA3HUKIB YIIPOJOBX OCTAHHIX 5 pPOKiB
He Oyno (p=0,390), ase HasiBHE CyTTEBE 30iJbILIEHHS
a0COJIIOTHOI KiJIBKOCTI iHBaiiB cepel JOpOCIOoro Ha-
ceneHnHs B 2018 (p<0,001) i 2022 (p=0,005) pokax mo-
piBHsIHO 3 2008 p.; TeHAEHLIisl 10 3pOCTaHHS cepes 0cid
npaue3aatHoro Biky B 2018 p. Big 2008 p. (p=0,074).

VYV BiKOBili CTPYKTYypi 0Ci0, MEpPBUHHO BU3HAHUX
iHBasizaMu, B LiioMy 1o YKpaini 3a nepion 2018-2022
pp. OinblIiCTh NMpUIIAAAE HA CEepelHiil mepearneHcii-
HUil iepion XuTTA (y )iHoK 40—55 pokKiB, y YOJIOBiKiB
40—60 pokiB) - 54,6% 1a 52,1%, ta oci6 10 40 pokiB —
28.,4% Ta 30,8%, ajne mOCTOBipHA Pi3HMLS MiX rpyIa-
MU BincyTHS (p=0,05). Micto Kuis B 2022 p. mocigae
neplie Miclie 3a TMTOMOIO Barolo iHBaJjliiB MeHCiHHOTO
BiKy, sikuii 3pic 3 2008 p. Bin 9,5% 10 34,2% (p<0,001),
i 1OCTOBipHO TepeBulillyBaB MokasHuku IliBaeHHO-
Cxinnoro (p<0,001), HenrpanbHoro (p=0,005), ITiB-
neHHoro Ta 3axigHoro (p=0,016) perioHiB.

IlokazaHa HeraTMBHa AWHaMika B YKpaiHi 11010
30ibIIEeHHSI TUTOMOI Baru iHBantiaiB I rpynu Bin 2008 p.
10 2018 i 2022 pokiB gk 1o YKpaiHi B 1[iJioMy (BiIMoBi-
Ho, p=0,004 ta p=0,004), TaK i B KOXKHOMY 3 PETiOHIB -
3axinHomy (p=0,005; 0,045), LlentpanbHoMy (p=0,047;
0,009), ITiBHiyHO-CxinHomy (p=0,014; <0,001), ITiB-
neHHo-CxigHomy (p=0,003; <0,001), IliBneHHOMY
(p=0,002; <0,001), micti Kuesi (p<0,001; 0,002). Haii-
OinbII BUCOKA MUTOMA Bara oci0, BIepuie BUSHAHUX iH-
Basigamu | rpymnu, cepen iHIIMX Tpyn yIIPOJOBXK OCTaH-
Hix 5 pokiB B M. Kuesi (55%), a Takox B TepHOIiib-
cbKiit (6am3bko 50%), KuiBcebkiii, 3anopisbkiii Ta IBa-
HO-DpaHKiBChKil o6nacTax (6au3bko 40%) npotu 28%
no Ykpaini. ¥ 2022 p. ueii cnucok oyoauian MukonaiB-
cbka (55% nipotu 25% B 2018 p., p<0,001) i XepcoHcbKa
o6acri (50,0% npotu 36% B 2018 p., p=0,063).

BussneHa teHaeHis 1o 30iabieHHs B 2022 p. B
nopiBHstHHI 3 2018 p. (p=0,062), noai6bHo 5K i 3 2008
p. (p=0,092), abCOMOTHOI KiIBKOCTi OCi0O, MTePBUHHO
BU3HAHUX iHBaliJaMu BHACJIZOK 3axBOPIOBaHb Ce-
yocTaTeBOi CUCTeMU cepel gopocaux (Ha 10 Tuc. Ha-
CeJIeHHd), Yy T.4. Mpale3aaTHUX ocid, 3 JOCTOBIipHUM
301IbLIEHHSIM LMX MOKA3HUKIB B 3aXifHOMY pErioHi
(p<0,001) 3 TeHaeHuieo g0 Takoro - B IliBmeHHOMY
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(p=0,061), a nna npaueszgatHux — B IliBmenHo-Cxia-
Howmy perioHax (p=0,075).
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Abstract. The increased cases of Group A B-haemolytic Streptococci (GAS) infection
in Europe since 2022 has actualized the issue of diagnosis and treatment of Acute Post-
Streptococcal Glomerulonephritis (APSGN), which remains the most frequent immune
complex kidney pathology in children. The specificity of modern Ukraine due to active
hostilities, the uncertainty of the epidemiological situation, and the absence of valid
national protocols complicate the process of making a clinical decision at the local level.
The present review aims to highlight the diagnostic evaluation, clinical course, and
management of APSGN in children to improve disease outcomes under martial law in the
country. The main GAS characteristics, laboratory evidence of preceding infection and
their interpretations, and variants of the APSGN course based on the analysis of actual
international guidelines, recommendations, and reference center protocols are presented.
The treatment management experience of this cohort is summarized with attention to the
limited approach to antibacterial agents. The differences in Ukrainian practice, which
were formed by past regiments and are still present in the local centers of the country,
are emphasized. A typical disease resolve order and features that require diagnosis
revision and tactical changes are given. From the standpoint of acquired evidence, the
surveillance of several clinical cases is presented and re-evaluated.

Key words: epidemiology, antistreptolysin-O, hypocomplementemia, clinical signs,
treatment, disease course, outcomes, surveillance.
Conflict of interest. The author declares no conflict of interest.

© S. Fomina, 2024.
Correspondence should be addressed to Svitlana Fomina: sfomina@meta.ua

(D) ev-sn |

74

OpUriHOABHI HOYKOBI POBOTU

YKPAIHCBKUIN XYPHOA HEPPROAOTTT Ta Aianizy N22 (82) 2024


mailto:doctor_yelena%40ukr.net?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
https://ukrjnd.com.ua/
https://orcid.org/0000-0001-7483-9712
doi: 10.31450/ukrjnd.2(82).2024.10
https://www.surgery.org.ua/
https://www.surgery.org.ua/
https://www.surgery.org.ua/
http://ukma.edu.ua/

Ukrainian Journal of Nephrology and Dialysis, 2 (82)'2024 Original Papers

© ®owmina C. I1., 2024
YIK 616.611-002-036.11-053.2+616.981.25]-085:355.01(477)

C. I1. ®omina

Koopaunania 3 neaiatpom:
rOCTPHIA MOCTCTPENTOKOBOMIA IJIOMepyJI0HehpUT

HepxaBHa ycraHoBa «HallioHanbHMIT HayKOBUI1 LIEHTP Xipyprii Ta TpaHcruianTosorii imeHi O.0. [amximoBa
HauionanbHO1 akagemii MEIMYHUX HayK» YKpaiHU»

Pe3tome. [lowupenns ¢ Esponi 3 2022 poky ingexuii, euxauxanoi Group A S-haemolytic Streptococci (GAS),
aKmyanizyeano NUmarHs 0ideHoCMUKU ma AiKy8auHs 20CMpo20 NOCHCMPEnmoKoKko0802o aromepyionedppumy (APSGN),
W0 3aAUUAEMbCS HAUYACMIWO NPUMUHOI IMYHOKOMNAEKCHOI namosaoeii Hupok y dimeil. Cneyugixa emany po3eumixy
Ykpainu, nossazana 3 akmusHumu 60ii08uMu MU, He BUIHAUEHICHb enideMion02iuHoi cumyayii ma 6iocymuicms YUHHUX
HAUIOHAAbHUX NPOMOKOAIB YCKAAOHIOHOMb NPOUEC NPUUHAMMA KAIHIYHO020 pilleHHs Ha 10KAAbHOMY pieHi. Mema pobomu
— suceimaeHHs ocobausocmeil diacnocmuku, nepebicy ma cynpogody APSGN y dimeii 015 nokpaujenns iioeo Hacaiokie
6 YM0BAX BOEHHO020 CMAHY 8 KPAiHi. 3a aHanizoM aKkmyaibHux MiNCHAPOOHUX HACMAHO8, PeKOMEeHOAalill ma NPpomoKoNie
pechepenmuux yenmpie npedcmaeneno ocHosri xapaxkmepucmuku GAS, nabopamopHi dokasu nepenecenoi inpexyii ma
ocobaueocmi ix inmepnpemauii, eapianmu nepebicy APSGN. Y3aeanvheno doceio no mepanesmuurHomy cynpogody uyici
K020pmu 3 aKyeHmom Ha 00MedceHe 3acmocy8anHs anmubakmepiaivhux 3acoois. ITiokpecieno eiominHocmi yKpain-
CbKOI npaKkmuku, AKi cqhopmMo8ani MUHYAUMU peenamMeHmamu i 0oci npucymHti 8 A0KaNbHUX yeHmpax kpainu. Haeedeno
munosy nocaido8Hicms 8i0HOBAEHHS NICAS 3AX80PHOBAHHS MA 03HAKU, WO NOMPebyomb pegizii diaeHo3y i 3MIHU MaKmu-

Ku 6edenHs. 3 no3uyiti HaOymoeo 00ceidy npedcmaeneHo i nepeoyineHo Cynpogio 0eKinbKox KAIHIYHUX 8UNAOKIE.
Kmouosi ciioBa: enidemionoeisa, anmucmpenmonizun-0, 2inokomMniemenmemis, KAIHIYHI 03HAKU, NIKY8AHHS, ne-

pebie, HACAIOKU, CNOCMePeNCeHHS.

Group A B-haemolytic Streptococci (GAS) € npu-
YIHOIO IIMPOKOTO CIIEKTPY 3aXBOPIOBAHb Bill «ITOBEpPX-
HeBUX» ((DapwHTIT, moaepMist) i «iHBa3iMHUX» (1IeTI0-
JIT, HEKPOTWYHUN (haCIliiT, ITHEBMOHIS) IO <«peBMa-
TyHOI JImxomMaHku» [1-7]. JlioguHa BU3HAHA €IUHUM
pesepByapoM GAS 3 BUIIIOIO WMOBIpHICTIO iH(]IKyBaH-
HS Bilm 0coOM i3 CMMIITOMaMM Ta 3a HAasIBHOCTiI CKYII-
yeHHs mofeil. OOTHNM 3 MOXIMBUX BiITepMiHOBaHHX
HacmigkiB 3ycTpiui 3 GAS € iMyHOoomocepeaKkoBaHe
YpaxXeHHS HHUPOK 3 PO3BUTKOM KJIACHMYHOTO TOCTPO-
ro mocrt-iHdekmiitHoro rimoMmepyiaoHedpury (I'H)
TOCTCTPENITOKOKOBOTO  (Acute  Post-Streptococcal
Glomerulonephritis — APSGN) [2]. Bmepmre 1eit
3B’S130K OyJI0 BifchinkoBaHoO 1ie Ha modatky XIX cro-
pivys micist ckapjaaTuHU (KiiHiKa sKoi (paKTUYHO € Ha-
cinigkoM BIUMBY eHmoTokcuHiB GAS) [1, 2, 8]. B Ha-
CTYIMHOMY, XX CTOpiY4i JOKYMEHTOBAHO BXE emimeMii
APSGN 3 npuTaMaHHOIO HUM HMKITIYHICTIO (TIpHUOII3-
HO B 5 POKiB), 30KpeMa 0yJ10 3apeecTpoBaHo Oibiie 10
BUITAIKIB 3 MiATBEPIKCHHSIM IiarHo3y y Oibmr Hix 100
oci6 B meBHiit MicueBocTi. Ha mexi XX-XXI cTopiub
APSGN HempomopIiifHO YacTillle 3ycTpidyaBcsl B TyC-
TOHACEJICHUX Ta CKOHOMIYHO HECIIPUSITIIMBUX paifoHaX
3 IIUPOKUM Jialla30HOM ToIpeHocTi (AMepuka: 0.8-
22.8; Adpuka: 24.3-44.0; ABcrpatist Ta perioH: 7.3-239;
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Aszig 2.6-39.2; okpemi kpainu €spomu: 0.3-7.5 ocib6 Ha
100 000 BimmosimHoro HacenenHs) [2]. Jani BOO3 tux
POKiB HEOIHOPA30BO IOBTOPIOIOTHCS B IyOJIiKALlisIX:
npu6m3Ho 470 000 HoBux BunaakiB APSGN mropiuHo
y cBiTi (moHanm 97% 3 HUX — B perioHax 3 00OMeXeHUMU
pecypcamm), 10 5 000 oci6 — exitus B rocTpiif ¢asi au
BHACJIIIOK XpOHIYHOI XBopoou HIPOoK (XXH), xoua B 11i-
JioMy 1iboMy BapianTy ['H nputamaHHU CIpUSTIUBUANI
nepebir i mporpecyBaHHs 1o XXH 5 crazii mpotsarom 15
POKiB peECTPYIOTE MEHIIIE, HiX B 1% criocrepexens (4,
9]. APSGN Bu3HaHO HAYACTIIIOI IPUYMHOIO TOCTPO-
ro I'H y niteit [2]. Ycepennenns 3a 2005 pik cBiI4uTh,
1110 SIKII[O KiIbKiCTh HOBMX BUITAAKIB Cepell JOPOCIUX 3a
pik cgrana 2.0-0.3 oci6 na 100 000 BimmoBigHOTO Hace-
JICHHS (Ut KpaiH 3 HIDKYWM i BUIIIUM PiBHEM JOXO/IIB),
TO ISl TIeNiaTpUYHOI MOMyJIslii yactora Oyjia B pasu
ute — 24.3 i 6.0 BizmosigHo [9].

I103UTUBHI 3MiHM COLII0-€KOHOMiIYHMX YMOB B Ha-
crynmHe 10-pivus (B mepIny 4epry B perioHax, ae Ipo-
BOIWMJIM EITiIeMiOJIOTiUHI HOCTIMIKEHHS) 3MEHIINIO
nepenavy iH@eKUii i COpUsII0 3HUXEHHIO KiJIbKOCTI
BunagkiB APSGN, 6inbim BaroMe B KpaiHax 3 JOCTaT-
HiM piBHEM JOXOIY Ta JOCTYIIOM IO MEINYIHOL TOIIOMO-
v [2, 9]. OnHak IPUMYCOBE PO3MEXYBAHHS CYCIIiIb-
CTBa B YaCH arpeCUBHOTO KapaHTUHY IIpH ITaHAEMii
COVID-19 nocmadbmino iMyHHY CTUMYJISIIIO JIIOTUHU
IH(PEeKIIMHUMHM areHTaMU 3 BiAMOBITHUM 3HUKEHHSIM
PIiBHIO KOJICKTUBHOTO iMYHITETYy (TaK 3BaHUM <«iMyH-
HUi1 60pr»), B Tomy uyuciti o GAS [2, 10, 11].

B xinmi 2022 poky BOO3 moBizomMuB 1po 3poc-
TaHHSI KUJIBKOCTI BUIIQAKIB CTPENTOKOKOBOI iH(peK-
uii 8 €Bpori, B Tomy yucii patanpHux [3, 12]. Leit
«CIUIECK» HE MOXHA ITOSICHUTH TiIbKM CE30HHUMU
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3MiHaMU, BiH He OB’ SI3aHUI 3 KOHKPETHUM Y1 HOBUM
ITaMOM, a00 3 HAPOCTAHHSIM aHTUOIOTUKOPE3UCTEHT-
HOCTi — cmekTp Ta BiaacTUBOCTI GAS 3anuialoTbes
6e3 3MiH BxXe qoBruii epioxa [2, 13]. o moripuieHHs
eMigeMioaoriyHol CcHUTyalil 3aKOHOMipHO TMpu3Besa
BiIMOBa Bili KapaHTUHHUX OOMeXeHb («edeKT Bia-
CKOKY») [2, 3, 10, 12]. Xoua cBiTOBa MEAMYHA CITiJib-
HOTa OMMHA€E AUCKYCIii i 3asB 11000 3B’SI3Ky MOAIN B
VkpaiHi (moyaTok i MpoaOBXEHHSI aKTUBHUX 00MOBUX
Jliif) Ta CTPENTOKOK-OOYMOBJIEHUX MPOILIECIB B MEXax
KOHTUHEHTY, ajie HOBi JOMiHAHTH O€3YMOBHO 3MiHWUJIU
He TiibKu reorpadio GAS. B camiil kpaiHi B ymoBax
BOEHHOTO cTaHy crneuudika (GYyHKIIIOHYBaHHSI CycC-
MiJIbCTBA i3 CKYMUYEHHSIMU Ta 3MillyBaHHSIM HaceJeH-
H$I, 3pOCTaHHSM COLiaJIbHO1 B3aEMO/Iil, 3MEHIIIEHHSIM
MOXJIUBOCTI HedapMaleBTUYHOrO BTpPy4YaHHS (Tiri-
€Ha pYyK, pecHipaTOpHUIA €TUKET TOIIO) HE MOLJIa He
30iMbIIUTU KUTBKICTh GAS-iH(iKOBaHUX, a 3 HUMU — i
yactku APSGN. V3arajibHeHHSI JaHUX MOIIMPEHHS Ta
3aXBOPIOBAHOCTI Ha 110 MATOJIOTiI0 B YKpaiHi HE Mpo-
BOJWJIM Yepe3 iHIi MPiOpUTETH, ajie B MOBCIAKACHHI
KJIiHiIYHIi npakTUlli eaiaTpu i iutsa4i Hedposoru 6a-
YaTh 3pOCTAHHS YaCTKU MAlli€EHTIB 3 BACOKUM TUTPaMU
ACIJI-0O, ckapnatuHonoaioHumMu ctaHamu Ta APSGN.

Po3ymiHHg emigemionioriyHoi cuTyallii Ta 3HAHHS
IIOAO TMpe3eHTallii, OYiKyBaHb i 3aXO[liB BIUIMBY 3Ha-
YHOIO MipOI0 MOJIETIIYIOTh MPOLIeC MPUNHSTTS KITiHIY-
HOTO pillleHHs Ta OOYMOBJIIOIOTh 3MEHUIEHHS TATapsi
3aXBOPIOBAHHSI.

MeTo10 po6OTU CTAIO BUCBITIEHHSI OCOGIMBOC-
Tell JAiarHOCTUKM, Tepebiry Ta CympoBOAYy TOCTPOro
MOCTCTPENTOKOKOBOTO TJIOMEPYJIOHEehPUTY Yy MdiTei
JUISL OKPAIIEHHS MOTO0 HACTiAKiB B YMOBaX BOEHHOTO
CTaHy B KpaiHi.

Kninivnumu mnposiBamu iHdikyBaHHa GAS, 110
Haiuactime npudBodaTrh Ao I'H, € crpenToKoKoBuit
(apuHriT, ckapjiiaTUHa, YpaXeHHS IIKipu (CTPEenTo-
JIepMisl SIK BapiaHT iMIIETUro 4 mionepwmii) (Tabu. 1).
3a npubIM3HUMU PO3pPaXyHKAMU B PETiOHAX 3 BUCOKOIO
uupkynsuieto 30yqHuka Ha I'H xBopie 1 3 20-tu oci0,
SIKi TIEpEHECIU CTPENTOKOKOBUI (hapuHTiT, Ta 1 3 4-x
micyst crpentonepmii [8]. BBaxkaroTs, 1110 xapakrep mo-
MepeaHbOTO iH(EKIIITHOTO 3aXBOPIOBAHHS HE BIUIMBAE
Ha BaxkkicTb u epe6ir 'H [14]. APSGN Ginbii notu-
peHuil y aiteii Bikom Bif 3 1o 15-TH poKiB, OAHAK B pO3-
BUHYTUX KpalHaX 3aXBOPIOBAHHS MOXHA 3yCTPITH y OCi0
crapite 60 pokiB, 1110 Ha (POHI BIKOBMX KOMOPOiZHOCTEH
4aCTO 3aIMIIAETHCS He AiarHoctoBaHuM [1, 2, 4, 15].

Tabauuys 1

OcHosHi xapakrepuctuku APSGN

30yIHUK: TIEPBUHHE
3aXBOPIOBAHHS i
KJIiMaTU4Hi ITIepeayMOBU

Group A B-haemolytic Streptococci (GAS), HedpuroreHHi mrramu M: dapunrit (tunu 1,
2, 4, 12) — yacrilie B TOMipHOMY/XOJIOAHOMY KJIiMaTi, Ta XOJIOIHY MOPY POKY;

iHdexis mkipy (tiumm 2, 42, 47, 49, 55, 57, 60), yacTiiie B TEIUIOMY KJIiMaTi Ta TEILTY IOPY
POKY

Imax mepenaai

IepeBakKHO HAIPSIMY Bill iH(iKoBaHOTO (ITOBITPSIHO-KpaIleJIbHO Yepe3 CIMHY, HOCOBI
BUOKPEMITIOBAHHST), MOXJIMBO TpY TIOTalaHHi B (DparMeHTH iXi, yepe3 3a0pyaHeHi
MTOBEPXHi

JlareHTHUIA mepiox

Bim 1-2 TVXHS TTicIsg (apuHTiTy — 10 3-6 TVDKHIB MiC/Is IIKiPHUX MPOSIBiB

TTouarok

TOCTpUIA

KrnacuyHa nmpe3eHTaltist

«TeMHa» ceya (KOJIp «KoJia» UM «Jaii»);
MpOTEiHYpist YacTile cyoHe(hpOTUIHOTO PiBHSI™;
MOXKJIMBI HAOpsAKM (00IMYYSI, TOMIJIKM, ACLIUT, iHIII) Ta apTepiajibHa TilepTeH3is

CuHapoM rematypii

BiZl Mikporemarypii (MiHiMaJTbHUI piBEHb €pUTPOLIMTIB** B «CepeIHill» paHillIHil TOpIIii
ceyi >10 000 B 1 M1 a60 10 B 1 MM3) 10 Makporemarypii

A3zoToBuiIbHA (hYHKITisT
HHUPOK

HOpMaJibHa 200 He3HAYHO ITOpYIlIeHa (TPaH3UTOPHE YITOBLUIBHEHHS IIBUIKOCTI
KJ1y00ukoBoi (inbrpaii/IITK®D)

CrentianbHi JOCTiIKeHHS
— I0Ka3H IoIepeaHbOL
iHGeKIil

A. BUsIiJIeHHs 30yIHMKA:

- KyJIBTypajibHi METOIU («ITOCiB Ha (pyiopy»; 3iB: 3pa3Ku 3 000X MUTIAJIMKIB i 3aHBOI
CTiHKU; 1IKipa: 3 MAKCUMaJIbHO aKTUBHOI 30HU),

- eKCITpec-TeCT Ha BYTJIeBOIHMI aHTUTeH Strep A 3 Ma3ka 3 ropsia/Crpentrect (RADT —
IIBUIKWI TECT HA BUSIBJICHHS] aHTUTECHY),

- TECT Ha aMILTiKallilo HyKJIeiHoBoi Kuciaotu Ha Strep A (NAAT) 3 ma3ka 3 ropia;

B. BuzHauenns anturin (ACJI-O ta/umn Anti-DNase B): minBuiieHHst a60 3pocTaHHS piBHS;
B. piBeHb KOMITJIEMEHTY: HU3bKUIA

Hacnigku B OLIBIIOCTI MeAiaTpUYHUX BUTIAIKIB IIOBHE BiTHOBJIEHHS
ITpumitka 1. *cniBBimHomeHHs npoTteiH/kpeaTuHiH cedi (I1/K) B pasosiii mopiii <200 Mr/mMmodsb (2 mr/mr) abo
nporeinypisa <1 r/m%/n06a, a6o <40 mr/m2/rox, a6o Tect-cMyxka +/++ [16].
ITpumitka 2.  **6axkaHO YTOYHEHHSI 1100 KIIyOOYKOBOTO ITOXOIKEHHSI, aKaHTOILIUTIB, 1e(OPMOBAHUX EPUTPOLIUTIB Ta
3J1nKiB [4].
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JlatenTHUil mepion (mepiom Mix iHdeKuUiew Ta
MaHigecTallielo KAiHIYHUX CUMIITOMIB, ITiJ 4yac SIKO-
ro CTaH MalliEHTa HE MOpPYIIeHO i CKapr HeMae) —
000B’s1I3K0Ba YMOBa 11 MOCT-iH(EKIiiHOTO Mpolie-
cy [4, 8]. XBopuii mouyBae cebe BiJHOBJIEHUM MiCIs
MOMEePEHbOTO 3aXBOPIOBAHHS, ajle TATEHTHUI Nepiof
3aBepIIyEThCS TocTpuM mouyatkoM ['H. JIeGroT 3axBo-
PIOBaHHS Bapilo€ B LIMPOKOMY Jiana30Hi O3HAK — Bif
6e3cuMnToMHoro 1o HedporuuHoro cuHapomy (HC)
abo roctporo noukomxeHHss Hupok (I'TTH), ane kna-
CUYHA KJIiHiYHA Mpe3eHTallid B OUIbLIOCTI BUMAIKiB
BKJIAIAETHCS B BU3HAUYEHHSI CEYOBOr0 abo HepUTHY-
Horo cuHapoMy I'H 3 pi3zHOI0 Mipoto BUpaKeHUX Mpo-
sBiB (nuB. Tabm. 1) [2, 4, 5, 16-20].

3B 130K KJIiHIYHMX CUHAPOMIB i 3MiH B ceui 3i
CTPENTOKOKOM MiATBEPAXYIOTh MOKa3U MOMNEPEAHbOL
iH(ek1ii, piBeHb KOMIIOHEHTIB KOMIUJIEMEHTY CUPO-
BaTKU Ta HASIBHICTb aHTUT A0 (pparMeHTiB 30yAHU-
Kka. HaitneBHimum gokasom € iHpopmaitiisa mono GAS
(KyapTypalbHUI METOJ YU CIelliadbHi TECTU — JUB.
Tabs. 1) me no mosisu o3Hak I'H, Ha dboHi npe3eHTalil
BX€ MiCJs JJATEHTHOrO MepioAy BUSBICHHS iH(EKIIil
CBIIUMTBH CKOPIlll TPO CTPENTOKOKOBE HOCIICTBO abo
CYITyTHIO MATOJIOTiI0, & He TIPO MOCT-iHMeKUiiHuii Xa-
pakTep 3axBopioBaHHs [4, 21].

JlabopaTopauMm gokazoM Nel TomepeaHBOL
CTPENTOKOKOBOI iH(eKIlii BU3BHAHO BUCOKUI PiBEHb

ACJI-O Tta/a6o anti-DNAse B (cmHOHiIMH: aHTUIE-
3o0kcupuboHykiieaza B, ADB, aHTuTtina go crtpen-
TokokoBoi JIHK-aza, aHTUTINIa 10 CTPENTOAOpHA3H)
[21]. Ix piBHi MouMHAaIOTL 3pocTaTH 3 1-ro THXHSA 3
mikoM Ha 3-5 tuxHi mrg ACJI-O i 6-8 TruxkHIB mIg
anti-DNAse B, Tomy 1j1 1iarHOCTUKM MPUHSTO A0-
CIIIIXKeHHS B TApHUX CUPOBAaTKaX cCaMe B 1li TEpMiHU 3
nepepBolo 2-4 TUXKHI. 3a HASIBHOCTI iHIIUX KAIHIYHUX
O3HaK 30i1bllIeHHS MOKa3HUKa B 4 i Oiiblie pa3iB 3a
LIei Tepioa MiATBEPIAXYE CTPENTOKOKOBY arpecito Ta
po3Butok roctporo I'H (30inbiieHHs B 2 uu 3 pa3u He
JIOCTAaTHBO, OCKiJIbKM MOX€e OyTU pe3yJbTaTOM MOMU-
JIOK 1pu po3BeaeHHi) [21]. dKino paHHE HOCTiIXEH-
Hs (o 2-x TUXHiB Bix aedoty 'H) He nmpoBeaeHo, To
TECT BUKOHYIOTb Micjs 3-ro TUXHS pa3oBo (He Mi3Hi-
e 8-ro TUXXHS) 0€3 MOBTOPHOIO0 KOHTPOJIIO, OCKLIb-
KW 3HAHHS MONAJbIINX 3MiH MOro piBHSI HE BILUIMBAE
Ha TaKTUKY BeleHHsS HedposoriyHoro mnaiieHra [4,
21]. OuiHka MokKa3HUKA MPU TaKOMY Pa30BOMY I0-
CIIII>KEHHI CMUPAETHCS Ha MOPIBHSIHHS 3 BEPXHBOIO
MeXel CTpaTU(diKOBaHUX 3a BiKOM Ta MPUAHITUX
JUTSI pETiOHY HOPMaJIbHUX KOHTPOJbHUX 3HAYEHb (BU-
JIJIEHO OKPEMO €HAEMiYHi pailoHU 3 TPOMiYHUM KJli-
MaToM) (TabJ1. 2): MepeBUILIEHHS MOPOTY BUZHAHO J0-
CTAaTHIM 1 MiATBEPAXEHHS iH()IKYBaHHS AABHiCTIO
1 ta Ginbiue TuxkHiB [4, 21].

Tabauys 2

IToporosi 3nayeHns anTuTiJa npoTu GAS 1/ miaTBepIKeHHs iHdiKyBaHHS

Bepxng mexa TuTpy aHTHTIT*
Bik, pokun IIJI eHIeMiYHIX paiioHiB IS iHIOIX
ACJI-O Anti-DNase B ACJI-O Anti-DNase B
1-4 170 366 160 240
5-9 240 320-640
10-12 276 499 320 480-640
13-14
1>-24 238 473 400 200
25-34 177 390
Crapuii 127 265

ITpumitka 1.

Ax mpaBuio y ocib, gki mepeHecau (QapuHTIT,
piBeHb ACJI-O Bule HiIX Miclisl CTpernToiaepMmii, aje
MOXJIUBI i HeraTUBHI pesdynbratu (1o 20%) mpu min-
TBEpKEHi MorepenHiit iHdekIii ado MO3UTUBHI —
npu Hociiictei [21]. IHTeprpeTallito cepojoTiyHO-
ro JIOCHIIXXEHHS TaKOX YCKJIaJIHIOE TimepJimiaeMis
(4acTo OTpUMYIOTh XUOHO HETraTUBHUI PE3YJIbTaT) YU
CTaHU, MPU SIKUX MOXHA OYiKyBaTU XUOHO MO3UTUBHI
TecTU (TimepramarjoOyiHeMis, BUCOKUI piBEHb PEB-
MaToimHoro ¢aktopa, 3aXBOPIOBAHHSIM MEYiHKM, aB-
ToiMyHHa Marosoris) [21].

l'imokomruieMeHTeMisl (OAUH YU OiiblIe KOMITO-
HEHTIB, ajieé TOJJOBHUM YMHOM KOMIIOHEHTa KOMILIE-
MeHTy C3) BUHMKAE yepe3 aKTUBAIlil0 KaCKaly KOMII-
JIEMEHTY Ta MOCUJIEeHEe MOoro BOYTOBYBaHHS B iMyHHi

*{CTOPUYHO BEPXHIO MEXY HOPMU JIJIsI CTPENTOKOKOBOI cepoJiorii BU3Havae 80-il LIeHTWIb.

KOMIUIEKCH Y BilTIOBiZib HA CTPENITOKOK Maiixe y BCix
xBopux Ha APSGN [2, 4, 14, 15]. Busnauennsim C3
npu roctpomy I'H B YKpaiHi He BUIpaBIaHO HEXTY-
I0Th — PiBeHb Ta JUHaMiKa MOKa3HUKA BaXJIUBI 1 JJ1s
NiaTHOCTUKM, i I nudepeHIliaJbHOI TiarHOCTUKH.
MakcuManbHO HM3bKi 3HaueHHS C3 crocTepiramoTh
B mepii 4 TUXHI Big mosgBu cumnTomiB 'H, Hamani
KOHIIEHTpAllisl TTOCTYMOBO BiTHOBIIOETHCS 3 HOpMa-
Jizaniero no 12-ro tuxHsga. Huszpkuit C3, mo Tpuma-
€Tbcs Oinbie 3 MicauiB, cBiguuTh mpotu APSGN Ha
KOPUCTh iHIIOrO AiarHO3y (XPOHIYHWIA TiMMOKOMILIE-
MmeHTtapHuiit I'H, C3 rmomepynonarisi, CUCTEMHUIA
YepBOHUI BOBYAK, TOIIIO).

BinplIicTh KIiHIYHUX CUMMTOMIB Ta O3HaK Kja-
cuyHoro APSGN (iforo 11e Ha3MBalOTh KJIiHIYHUM ab0
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CUMIITOMAaTMYHMM) CIOHTAHHO 3HUKAE yepe3 Aekiibka Tunoi npukiaaau nepediry I'H 3 ykpaiHCcbKoi npak-
TU3KHIB BifI 1e610Ty 3axBoptoBaHHs (puc. 1) [4, 17,22]. TUKU NpeAcTaBieHO B KOJIOHKAX KJIiHIYHUX BUMAIKIB.

MIKpOTeMaTypist
.............................. Seerereiaietersssssetersssssseteestesy festitesssseiizesssseeteene,
- Bucokuit ACJI-O :
.9 l.ll;ll:l:ll.lll_ll:l:l lllllllllllllllllllllllllllllllllllllllllllllll fEEEEEEEEEEEER g ESEEEEEEEEEER
o | mmsexmii C3
B o =" -
o H L.
] — J nporeinypis
= : : .
E apTepiajibHA TillepTeH3iq
= .
MakporeMaTypis
HaOpsAKHN
5 10 15 20 25 30 1o 2-x
TIDKHL POKIB

CTPENTOKOKOBA 1H(EKITis

Puc.1. TunioBa TpuBaiicTh OCHOBHUX KJIiHIYHUX CUMIITOMIB Ta JabopaTopHux o3HaK APSGN.

Koiniynmii Bunagoxk Nel
Onpra, 10 pokiB Ha MomeHT 3BepHeHHs1, 2017 pik: roctpuii I'H (mmocTtcTpenToKoKoBMit), HEPPUTUUHUI
CHHIPOM, TOCTpPE MOILIKOMKEHHSI HUPOK B Ie0I0Ti, BTOPMHHA aHEMisl 3MiIlIaHOTO TeHEe3y
-2 TX I'PBI, dbapuHrit CHMITTOMATITHA
Tepartis
0-2 noba | 37.4-37.8C, 6moBora (1 neHb); Hs 111;3Bb 76, A 41, CPb 30; iHy3iitHa
nommiceposut 6e3 repudepiiiinx | ANCA/ANA/ ADNA II ver; ACJI-O JIETOKCHUKaLIiiTHa
HaopsikiB; AT no 130/90; makpo- | 1000; IHK® 18; AIT1 0.4, AY 213, Teparisi,
remartypis (mo 5 mio) €pPUTPOLIUTYPIst BCE T1/3; MA30K 3 ABT BB (3
MUrganuKiB: Str. pyogenes 5000 ypaxyBaHHsiM LITK®D),
JIa3UKC
1 Tx BincyTHi Ha6psiku; AT N; Hs 102; ACJI-O 1400; IIIKD 42;
ceya CoJIoM’ STHO-XKOBTa €PUTPOLIUTYPIsT BCe T1/3
2 T Hg 97; ACJI-O 2600; IIIK® 53; ABT (10 3x TX), eHart
E€PUTPOLIUTYPIst BCe 11/3
5 TX Hsg 90; ACJI-O 3200; IIIK® 86; AY 133, | enan (1o 3x mic)
eputpouutypis 45000
3 Mic Hp 119; ACJI-O 400; ILIK® 116; AY 3;
ocan ceui N
2 poKu ACIJI-O ner; ITK®D 91; AY 20, CITOCTEPEKEHHS
ocap ceui N
ITpumitka 1. CKOpouYeHHsI, BAKOPUCTaHi B ITpe3eHTallil KJAiHiYHOTO BUIAAKY — AUB. Ta0. 9.
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Kiiniynmii Bumagoxk Ne2

OneHa, 8 pokiB Ha MOMEHT 3BepHeHH:1, 2023 pik: roctpuii 'H (ITocTcTpenTOKOKOBUIA), i30IbOBAaHUI CEUOBUIA
CUHIPOM; Ba3omarisl (reMopariyHa BUCUIIKa HEYTOYHEHOTO IeHe3y)

. . CUMIITOMATUYHA
-11x rinepTepMist .
Teparnis
0-1 noba | pizka 6ijb B HOrax, 3HaYHa Hs 137, PLT 418, IIOE 51; 36 70, A 41; ABT (3 no6m)
CJ1a0KiCTh; reMopariyHa ANA/ADNAII Her; ACJI-O 1148, HIK® 125;
BUCHUIIKA HA TOMiJIKax npoteinypis 1.7 1/, epuTpoLMTypist 10 25 B 11/3;

(perpecis 3a 1o0y); AT N JAI10.2, AY 83

1 1x reMopariuyHa BUCUIIKA Ha Hs 133, PLT 549, IIIOE 17; 3b 78, A 45; IIIK® 110; | 6itmmid Nel
roMiikax micis ¢ismanoro | ACJI-O 1970; mpoteinypist 0.66 /1, epUTPOIUTYpist
HaBaHTaxeHHs (perpecis 3a | 50-70 B /3

100y)
31K CKapr HeMae npoteinypis 0.33 r/m; AY 725 (mosropHo 595); BimMOBa Bif
eputpouutypis 56000 (mosropHo 21000) MOAAJIBIIOTO
CITOCTEPEKCHHST

ITpumitka 1. CKOpoueHHsI, BAKOPUCTaHi B Mpe3eHTallil KJIiHiYHOTrO BUIAAKy — JUB. TabJ1. 9.

Koiniunmii Bunagok Ne3

OnekcaHapa, 7 poKiB Ha MOMEHT 3BepHeHHs, 2023 pik: roctpuii 'H (mocTcTpenTokoKoBMif), i30150BaHUM
CEYOBHI1 CUHAPOM 3 TTOPYIIEHHSIM (PYHKIIIT HUPOK B 1e0IOTI

-4 TX cKapiaTuHa ABT (1 Tx)
0-2 no6a | 39.9C, 6moBoTa; Hg 108; 36 69, CPb 12; ACJI-O 800; IIIK® 83; ABT (10 3x TX),
Makporemarypist (o | poTeinypis 1.2 /71, epUTpOLIUTYpis BCe 11/3 €Hall 3 20 TX
1 ™x); AT N
2 TX CKapr HeMae IIIK® 87; AY 88
8 T Hg 118; 3B 80, A 44, CPB 24; ACJI-O Her; LIHK® 95; AY | eHan
6, eputpouutypis 2700
10 Tx ACJI-0 1714; AY 9, eputpouutypist 2500 €Harl: BiIMiHa,
oimutia NeS

[Tpumitka 1. CKOpoueHHs1, BAKOPUCTaHi B Mpe3eHTallil KJIiHiYHOTro BUITaAKy — AUB. Ta0JI. 9.

Kniniunmii Bunmagox Ned

Omnecs, 9 pokiB Ha MOMeHT 3BepHeHH:I, 2023 pik: roctpuii ['H (ITocTcTpenTOKOKOBHIA), i30JIbOBAaHMIT CEUOBUIA
CUHJIIPOM 3 TTOPYILIeHHSIM (PYHKIIii HUPOK B IeOIOTI

-2 T I'PBI, otut, HaGpsIK 00IMYYST ABT (1 Tx)
0-2 BUCHIIKA Ha Ty/IyOi (IUIIMuCTa Hs 115, PLT 186, ILLIOE 56; 3b 58, A 33; ABT (5 nib)
noou MIJIKO TOYKOBA) 3 perpeciero (1 ANA/ADNA II Her; ACJI-0 436; [LIKD
nmo6a) Ta JIyIIeHHSIM Ha TOJIOHSIX 85; mpoteinypis 2.3 v/n, AIT 0.4; Ma3ok 3
murnanvkis: E. coli
1 Tx CKapr HeMae Hs 110; 3B 60; ACJI-O 480; IIIK® 38; II1 CITOCTEPEKEHHS
0.3, eputpouurypist 10-15 B 11/3
2 TX 3B 75, A 45; ITK® 125; mpoteinypist 0.15 /1,
epUTPOLIUTYPist 25 B 11/3
4 Tx Hz 129, PLT 292, IIIOE 18; 3b 80, A 51;
ACJI-0 800; ITK®D 115; AIT0.1, AY 28,
eputpouutypist 800

IMpumitka 1. CKOpoueHHsI, BAKOPUCTaHi B Mpe3eHTallil KJIiHIYHOTrO BUIMAAKy — AUB. TabJ1. 9.
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Kaniniunmii Bunagok Ne5
OkcaHa, 16 pokiB Ha MOMEHT 3BepHeHHs1, 2023 pik: peBi3isl AiarHO3y MpH HaIpaBieHHi (TOCTPUIA TIIOMEPYJIO-
HedpUT) 31 3MiHOIO Ha TOKCHKO-aJIepriyHy HedpomaTiio, rocTpuit CTPENTOKOKOBUI TOH3WIIT (KOHCYJIBTOBaHA
JIOP-nikapem)
-2 TX I'PBI, papunriT CHMITTOMATHTHA
Tepartist
0-2 HAGPSIK 06, He 114, LIOE 13; 3B 62; ACJI-O 461; LIK® 103; ABT (I mx 3a
L L . PEKOMEHIALIEIO
hiele)’s TOJIOBHUI OiJlb nipoteinypist 0.23 r/mn, eputporuTypist 1o 10 B 11/3 JIOP)
2 TX cKapr HeMae AY 5; eputporuutypist 3200 CITOCTEPEKEHHS
[Tpumitka 1. CKOpoueHHs1, BAKOPUCTaHi B Mpe3eHTallil KJIiHiYHOro BUIAaAKy — AUB. TabJ1. 9.
Kaniniunmii Bunagox Ne6

Onekciit, 11 pokiB Ha MOMeHT 3BepHeHHs, 2023 pik: roctpuii 'H (1mocTcTpenToKoKoBuit), HeGPUTUUHUIT CUH-
JIPOM 3 TTOPYIIEHHSM (bYyHKIIii HUPOK B 1E0I0Ti

-3 X rinepTepMisi, TUCIIETCis CUMIITOMATUYHA Teparisi
-11x nyuieHHs noiaonb (Mamai | IHOE 50; CPB 72; TecT-cMmykKa cedi:
Opar: ckapJjlaTuHa) epuTpouUTU++
0-1 Makporemarypis (mo 1 k), | Hs 115, PLT 448, I1IOE 68; 35 88, A 31; LIIK® iHy3iitHa
no6a acuut, AT 134/90 (o 5 60; iporeinypist 3.3 v/, JAI1 0.6, epuTpOLUTYpisSt | IeTOKCUKALIIAHA
i) Bce 11/3 tepanist, ABT (1o 3x
TX), €HaIl
31K CKapr HeMae Hs 95, PLT 161; IHK® 86; A1 0.4, €Hall, IUIaKBEHLT
€PUTPOLIMTYDisl BCeE 11/3
6 TX Hz 109, IIIOE 57; ACJI-O 3925; AY 80, TUTAaKBEHLT: BiTMiHa,
eputpormtypist 17250 (moBTopHO 6500) eHart
8 ™K Hs 106, IIIOE 37; ANA Her; ACJI-O 6035; IIIK® | enamn, Gitmtin
95; AY 30, eputpouutypis 1750 (mosropHo 3000)
3 mic Hsz 119; ACJI-O 2800; IITK® 100; eputporuTypist
1250
4 mic Hs 140; ACJI-O 3015; IIK® 91; AY 10, ocan ceui | eHarr: BigMiHa, OiLIMTiH
N
5 mic ACJI-0 2525; IIIK® 105; AY 10, eputpouutypist | GiluiaiH: BigMiHa
1500

ITpumitka 1. CKOpoueHHs1, BAKOPUCTaHi B Mpe3eHTallil KJIiHiYHOTrO BUIAAKy — AUB. TabJ1. 9.

IIpoBegeHUit ocTaHHIMM pOKaMM TMOTJIMOIEHUI
aHani3 HasgBHuX gaHux mwono APSGN mnokasas, 110
KJIiHiYHi o3Haku rocTporo I'H cepen iHdikoBaHMX Ii-
TE} CIOCTEPIraloThes B MEHILE HiX 2% MinTBEpaXKEeHO-
ro AiarHo3y, a MpUXOBaHUI BapiaHT 3aXBOPIOBAHHSI 3y-
cTpivarThes B 4-19 pasiB yacrilie, HixK CAMIITOMAaTHY -
Huii [2]. e cnonykano po6ouy rpyny SAVAC (Strep

A Vaccine Global Consortium https://savac.ivi.int/)
MeperasgaHyTd Ta CTaHAAPTU3YBaTU €IiZeMioNoTiuHi
HamnpaitoBaHHs 1o APSGN 3 nporo3uiliero BUOKpeM-
JIeHHs pi3HuX BapiaHTiB ['H, BaXXIuBUX K 1151 OLIIHKU
MOLIMPEHOCTI 3aXBOPIOBAHHS, TaK i JAJIs IUIaHYBaHHS
CyIpoBoOAy XBoporo (tabiu. 3).
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Tabauysa 3
Bapiantu APSGN 3a nepe6irom (agantosaHo [4])
O3naku
KutiniyHi: JlaboparopHi:
TepeGir - Makporemarypis - TeMaTypis
- HaOpsIKu - Hu3bKuii C3
- apTepiajibHa rinepTeH3is - nonepeaHs iHdeK1is abo HasIBHICTh
aHTUTLJ, a00 BUiJIEHHS 30yIHMKA
Kriniyaunii >2 BCi
CyOKiHIYHMI BCi
MMOBipHO KiTiHIYHMiT 1 >2
2 >1
BCi 0
IU/IMOBipHO 0, ajyie HasIBHI €ITiAeMiOIOTiUHi . .
C. . . rematypist + Hu3bKuii C3
CYOKJTIHIYHUIA JaHi

ITo camum cTpuMaHuUM miApaxyHKaM, SIK MigKpec-
neHo [4], I'H i3 cyOkniHiYHMM mepe6iroM (TUTbKY Ja-
0opaToOpHi TOKa3M) 3yCTPidaeThbcs B 4 pa3y YacTillle.
IIpu iimMoBipHOMY KIIiHiYHOMY Tepebiry cepem MOX-
JIMBUX BapiaHTiB MpuBEpTa€ yBary KomOiHallisl 3 Hera-
TUBHUMU JTAOOPAaTOPHUMM O3HAKaMHM, ajic HasIBHUMH
BciMa KiIiHiuHUMMU. [diarHo3 roctporo I'H moxiauBuii
3 UMOBiIpHUM CYOKJIiHiYHUM TepediroM, Koau KIIiHiu-
Hi 03HAKM BiICYTHi, aje, KpiM JJabopaTOpHUX 10Ka3iB,
HasiBHI €IiZeMioJIOTiuHI maHi (came: TICHMI KOHTaKT
3 XBOPUM 3 KJIiHIYHUM 200 WMOBIpHO KJIiHiYHUM Iie-
pebiroMm, abo MPOXXMBAHHS B OIHI TpoMaji 3 XBOPHU-
mu). Lleii BapiaHT TUMOBUM JIS1 €HIEMiUHUX PETiOHIB
3 BUCOKNMH (poHOBUMU TUTpaMu ACJI-O B mTomyJisiii,
yepe3 MO0 PiBeHb aHTUTLI HE BpaXoBYIOTh IIPHU TiaTrHOC-
THULII.

Menuunnit cymnpoBinm xBopux Ha APSGN, mpu-
WHSITUM CBITOBOIO IIPAKTUKOIO, BiAPi3HSIETBCS Bil
YKpaiHCBbKUX Tpaiulliii, 110 JOHeAaBHA MiATpUMYyBa-
Jmcs BimmoBimHUM mpotokosioM (Hakaz MO3 Ykpainn
Ne365 Big 20.07.2005, BTpaTiB YMHHICTh B BepecHi 2023
poKy, https://zakon.rada.gov.ua/rada/show/v0365282-
05#Text). Y3araJbHIOIOYOTO PETJIAMEHTY y BUTJISII pe-
KOMEHAIiii Y1 HACTAHOB Bill MPOBITHUX MIXKHAPOIHUX
HedpOJIOTIYHUX acollialliii 4M iHIliaTUB CIeLiaaIbHO
IIJISI 1€l KOTOPTU TAIliEHTIB He icHye. AK (parmMeHT
omnuig APSGN sragana B Hacranosax KDIGO [16].
3a KJIaCMYHOTO Tepediry 3aXBOpIOBaHHS, TOTO IO KJTi-
HiYHO JOMiHY€E B CIEKTpi Mpe3eHTalliil i BuMarae yBa-
T'Y, TALliEHTOM OITiKYIOThCS SIK HE(POJOTH, TaK i Jikapi
3arajibHOI MPaKTUKMU, i3 3aTy4eHHSIM iH(PEKIIIOHICTiB Ta
CTIEiaTiCTiB 3 KOMYHiKATUBHUX XBOPOO.

OCHOBHOIO CKJIaJIOBOIO Teparlii, 000B’SI3KOBOIO B
ITOYATKOBOMY IIEpiOfi 3aXBOPIOBAaHHS, ITOB’SI3aHOTO 3
GAS, TpagumiifHo BU3HaBaJI aHTHOAKTEepiaIbHy Tepa-
mito (ABT). MixHaponHuii 1OCBiA BBIWIMBO HA3UBAE
TaKUU IMOXiIT «iCTOpPHIHUM CYIIPOBOIOM, IIIO BTPaTHUB
aKkTyajabHicTh» [15]. [onoBHuii aprymenT npotu ABT —
Yy BUBHAUYCHHI 3aXBOPIOBAHHS 3 HAsIBHICTIO JJATCHTHOTO
repiony (ocT-iHGeKIiMHII IIpoliec) Ta TUKIIIYHICTIO

IMATOJIOTIYHOTO TIPOIIECY, IO CKEPOBYE IO CIIPUSTIIH -
BOTO HACJiIKYy B OiJbIIOCTI CHOCTEPEXEHb, TOMi SIK
ITOOAaTKOBE aHTHMOAKTepiaJbHe HaBaHTAXECHHS MiCTUTh
PU3UKU MOOIYHUX [ili i aHTMOIOTUKOPE3UCTEHOCTI, ajie
He 3Mminmoe nepedir I'H [23, 24]. ToMmy craHgapTHUI
cympoBim APSGN BBaxae ABT HemomitbHOM a60 CyM-
HIBHOIO, 32 BUKJIIOUEHHSIM BUMAJIKIB 3 MiATBEPIXKECHOIO
aKTUBHOIO OakTepianbHoIo indexmicio [1, 15, 23, 25].
Jesiki excrieptu BunpaBaoByloTbh ABT 3a BiacyTHOCTI
O3HAK aKTUBHOI iH(EeKIlil, OCKUJIbKM BBaXalOTh, IIO ii
3aCTOCYBAaHHS 3MCHIITYE aHTUTCHHE HaBAaHTaXKCHHS —
11€ He 3MiHIO€ IPUPOAHUU nepedir 3aXBOplOBaHHS, ajie
3arnobirae MompeHHI0 HepuToreHHUX mTaMiB GAS
3i 3HMDKEHHSIM PU3HUKY iHQiKyBaHH iHmmx [22, 25].
IMpuxuibpHi 10 TaKoro Miaxoay OpPUTAHCBHKI MemiaTpu
mpu3HavaoTh 10 meHHUN Kypc (heHOKCHMETHIIICHI-
LHUIiHY (200 KJIapUTPOMILIMHY TIpU ajieprii Ha MeHilu-
JIiH), Y3TOMKEHUI JIOKAJIBHUM TIPOTOKOIOM [22].
Crparterist  morepemkKeHHS HOBUX BUIIAJKiB
APSGN mpusHaueHHsaM ABT mmiarBepauia cBOIO
e(EeKTUBHICTD B eHAEMIYHUX 30HaX [2, 4]. 3ameXHO Bix
IOCBITYy JOKAJIBbHUX MPaKTUK BUKOPHCTOBYIOTH Pi3Hi
CXEMU 3aCTOCYBAHHS JIiIKapChbKUX 3aC00iB (BiJ pa30BoO-
ro M’s130B0O 10 5-10 IeHHOTO KypCy per 0S) B pi3HUX IIi-
JIBOBUX TpyIax (OJM3bKi KOHTAKTH, WICHHW CiM’1, HiTH
3 ypaxkeHHSIM IIKipn). B KpaiHax 3 HU3bKOIO TTOIIMPE-
HicTIo GAS TIepBUHHY IIPOQIIAKTUKY HE PEKOMEHIY-
I0OTh, OCKITbKM PU3MK Tlepenadi iH¢eKIlii He mepeBu-
[Iy€e PU3KKHM, TTOB’s13aHi 3 JIikyBaHHAM [2]. BuszHano,
IO Ha eTalli 3aXBOpIoBaHHS, BUKJIMKaHOTO GAS ((a-
PHHTIT, iMITIETUTO), paHHE BUKopucTaHHI ABT (T1eHi-
HWJIiHU Ta MOro MOXiAHi, Mpy ajeprii: a3UTPOMILIUH,
KIiHJaMILlMH, KJIapUTpOMillMH, OicenTos) 3amobirae
PEeBMATHIHUM YCKJIATHEHHSM, ajie IIOAO 3HIKCHHS
MoBipHOCTiI po3BuTKY I'H 4yu monermeHHs foro me-
pebiry Baromi mokasu BigcyrHi [1, 2, 7, 16, 25]. Tlo-
nibHa cuTyalist i 3 BTOPUMHHOIO aHTMOAKTepiadbHOIO
npodinakrrkow (GiLMIiH BOPOAOBX 6TU i OLIbLIe
MicCsLIiB), fIKa OyJla CTAaHZAPTOM B YKpaiHi 3a yMOBU
30epexeHHs Bucokoro piBHI ACJI-O dgepe3 1.5-2 mic
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nicas novyatky 'H. B cBiTi Takuii minxin mpuAHSITUNA y
niteit (3 piBHeM goka3ziB C: ekcriepTHa AyMKa), ajie He
111 APSGN, a nis iHIIMX 3aXBOPIOBaHb, MOB’I3aHUX
3 GAS, 30KkpeMa — MOCTCTPENTOKOKOBOMY PEaKTUBHO-
My apTpUTi, TOCTPiii peBMaTHUHi# Tuxomaniii [1].
bazose nikyBanHs niteit 3 APSGN 3ocepemkeHo
He Ha ABT, a Ha MOCUHAPOMHUX 3ax0jax, B MepIILy
yepry — KOHTPOJIi TinepTeH3sii (OLiHIOITh 3a BIKOM i
cTarTio [26]) Ta HaGPSKiB (OCTaHHI MOXe GYTH TMpu-
XOBaHUM 3a IIBUIKUM HabOpoM Baru nutuHm) [4, 14,
15, 22-24]. B 060x BMMmagKaXx OCHOBHUM BaxkelieM

BIUIMBY € MiypeTWuHi 3acobu, OfHaK Tpu TepeBasi
HaOpsIKiB TepIIOYEeproBO 3aCTOCOBYIOTh METIbOBi, a
MiABUILIEHOMY TUCKY — Tia3uaHi. g KOHTpoJo ap-
TEepiaJIbHOIO TUCKY BUKOPUCTOBYIOTH BECh HasIBHUIA
CMEKTp JIiIKapChbKUX 3aC00iB 3 JOKa3aMU Pi3HOI CUJIU
Ta CTYIEHIO Il AUTSYOl MpakKTUKHU (Tab. 4), ane [22]
HajgalTh TepeBary O0JjoKaTopaM Kaslbli€BMX KaHaJliB
(ammomumiu 0.1 Mr/kr/mo3a 1 pa3 Ha 100y 3 MOXJIMBAM
30impieHHs no 0.4 Mr/KT/mo3a yepes 48 ronuH; Hide-
auttiH 250 MKT/KT — 10 <5 MT KOXHi 8 TOIUH).

Tabauys 4
AHTHTiNEpTEH3UBHI AT€HTH Ta JTiypeTHKHN, PeKOMEHIOBAaHi 151 BUKOPUCTAHHS
y niteit (amanToBano mias I'H [27])
Jlikapcekmii 3acid Bikosi mexi floza Lyt
MOYaTKOBa MaKCHMAaJIbHA Ha 100y
. 0.5-2 Mr/Kkr/mo3a 6 Mr/Kr/moba
DrEeEni i (<20-80 mr/n03a) (<600 wr) =
lippoxopriazum* - 1-2 Mr/Kr/mo6a 2-3 mr/kr/mo6a (50-100 mr) 1-2
CripoHOJIaKTOH - 1-2 mr/kr/mo6a (25 mr) 3.3 mr/kr/no6a (100 mr) 1-2
. 0.05-0.3 mMr/Kxr/mo3a
Kanronmpun >1 micsib (12.5-25 wir/n03a) 6 Mr/Kkr/mo6a (150 mr) 1-4
Enananpun >1 Micsib 0.08-0.1 mMr/xr/mo6a (<5 mr) 0.6 Mr/xr/mo6a (<40 mr) 1-2
Jlisunonpun >6 pokiB 0.07 mr/xr/mo6a (<5 mr) 0.6 mr/kr/mo6a (<40 mr) 1
1-5 pokiB 0.02 mr/kr/mob6a (<4 mr) 0.4 mr/kr/mo6a (<16 mr)
Kannmecapran™ 1
<50 kr/>50 Kr 4/8 mMr/moba 16/32 mr/no6a
Jlozapran™ >6 pOKiB 0.7 mMr/kr/mo6a (<50 mr) 1.4 Mr/kr/mo6a (<100 mr) 1
Banbcapran * >6 pOKiB 1.3 mr/kr/no6a (<40 mr) 2.7 mr/kT/noba (<160 mr) 1
ATeHOJI0I - 0.1-1 mr/kr/no6a (25-50 mr) 2 mr/kr/mo6a (100 mr) 1-2
Jlabetanon - 1-3 mr/kr/no6a (200 mr) 10-12 mr/xr/mo6a (1200 mr) 2
MeTormposon . 0.5-1 Mr/Kxr/mo3a
(IIBUAKOMIOYMIA) S (12.5-25 Mr/no3za) b iyfear/ea (20 i) 2
[TponpaHosnon >1 micsaub 1-2 Mr/Kr/noba <16 Mr/KT/1062 (640 M) 2-3
) <6 poKiB 0.05-0.1 mMr/kr/no6a 0.6 Mr/kr/mo6a (5 mr)
AmitomuitiH - 1
>6 poKiB 2.5-5 mr/mo6a 10 mr/no6a

Hidbenunin 0.25-0.5 mr/kr/mo6a
IIPOJIOHTOBAHUIA ) (30-60 mr) & oty en (120 m) =2
lapanasun - 0.75 mr/xr/mo6a (10 mr) 7.5 mr/kr/mo6a (200 mr) 3-4

Tpumitka 1.  *He pekoMeHmoBaHo mpu LIIK®D<30.

ITpumitka 2.  [IpencrasieHi 1031 He CTOCYIOThCS BapiaHTIB KOPEKIIil KpUTUYHUX CTaHiB, ITOB’SI3aHUX 3 apTePiaIbHOIO

rirepTeHsi€lo.

BrokaTopu peHiH-aHTiOTeH3UH-aIbIOCTEPOHO-
Boi cucteMu (PAAC) He peKOMeHIyI0Th BUKOPUCTO-
ByBaTU MPUHAMHI Tiepiui 3-4 TUXHiI TOCTPOro cTa-
HY 4yepe3 MOXJIMBE MoripiieHHs (YHKIIiT HUPOK (IO
I'TTH) um rinepkaniemito Ha ix (poHi, ane B 0COOIUBUX
00cTaBMHAX 3 BUCOKMM PiBHEM MPOTEiHypil mpuUmycka-
I0Th BUKJIIOYEHHS 3 1[bOT0 npaBuia [2, 14, 22].

B neBHux Bunagkax APSGN posriasgaaloTsb
MOXJIUBICTh TIPU3HAUYEHHSI iIMYHOCYIPECUBHUX Ji-
Kapchkux 3aco06iB [2, 14]. T'/IIOKOKOPTUKOCTEPOIAU

(TKC) 000B’43K0Bi MpH BaxKKUX i KpUTUYHUX CTaHaX
(wBuakonporpecytounii 'H, HC, I'TTH, HasgBHicTb
riCTONOrIYHOrO TMiATPYHTS 3a pe3yabTaTaMu Hedpo-
Oiorcii) 3rigHO BiAMOBIZHMUX TPOTOKOJIiB Ta HacTa-
HOB, ajie He € 00’ekToM AaHoi myo6Jikawii. Okpemi
JOCHiIAHUKU MPOMNOHYIOTh KopoTkuii Kypc 'KC npu
MopyIlIeHHI (YHKIii HUPOK — HiliCHO BiIHOBJIECHHS
¢yHKILiT BiZOYBa€TbCsI Y YACTUHU XBOPUX ILIBUALIE,
aJle J0Ka3oBa 0asza 1Mo LbOMY MUTAHHIO He chpopmo-
BaHa [2, 14].
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B curyauisix, konu nepedir 'H He koHTposto-
€ThCS MEAUKAMEHTO3HO — MpPU MepeBaHTaXEHHi pi-
IuHoW0 (3 Kymyhsauieo moHax 10% Bin macu Tina i
niypetukopesucteHTHicTio), [TIH 3 oniro/anypielo,
3a YMOBHM BaXKOI TinmepKalieMii yM aniuao3y 3ajiyda-
10Th 3aMicHY HUpKOBY Teparmito [14]. Taki Bunaaku,
MOMPU BUCOKUI pPiBEHb PECYpCHOr0 Ta €MOUINHO-
ro HaBaHTaXXE€HHS Ha Jiikapsi, BUMaraloTb HasgBHOCTI
crieun@ivyHOro 10CBidy, aje BCe X € MOOAUHOKUMMU i
NOoTpeOyIOTh CIeliailbHOIO OOrOBOPEHHS 32 MeXaMu
JlaHO1 pOOOTH.

BinoMo, 1o HaiBUIIMIA piBeHb TOCHiTadi3aliit
niteit, xsopux Ha roctpuil 'H, npunagae Ha kpaiHu
3 0OMEXEHUMU pecypcaMu i CaMe 3 HUX YacTillle Haf-
XOAATh MOBiZOMJIEHHS Mpo Baxkuii nepedir APSGN,
posButok I'TTH no 30% cnocrepexkeHb, HU3bKUIA Bif-
COTOK onyxaHHs (MeHe TpetuHn) [14, 20]. Cranuit
nmiaxin nexiatpis i HedpoJioriB YkpaiHu 3 HanpaBJeH-
HSIM XBOPOI JUTUHU Ha JIiIKyBaHHS B CIlelliali30BaHe

BiamineHHs (HedposoriuyHe) BUNMPAaBIaHUN Y BaXKUX
BUIaaKax. Ajie 3 OrjisiAy Ha OCHOBHIi BapiaHTU Tepe-
0iry 3axBOpIOBaHHS Ta CTYIiHb MPOSIBiB KJiHIYHUX
O3HaK, JaJieKo He BCi MOTpedyIoTh CTallioHApHOI 10-
TMOMOTH, a 3a BiICYTHOCTI HAOPSIKOBOTO CUHAPOMY Ta
rinepTeH3ii — B3araji MEAUKaAMEHTO3HOTO JiKyBaHHS
[4]. B Takomy minxofi 3a MexkaMu YKpaiHU — OCHOBHA
BiAMiHHICTh 3arajJlbHOTO CYMPOBOJY, MOBEAiHKU Ta
CTWIIO XUTTS IUTUHU, xBopoi Ha 'H. B MixkHapoaHii
KJIiHIYHIN mpakTulli chOpMOBAHO CTillke HeraTUBHE
BiHOILIEHHSI A0 JIiXKKOBOTO peXuMy i 10 oOMeXeHb
CIIOPTY — Ti XX cami BBIWJIMBI BU3HAUYEHHsI, 3rajaHi
Bule 3 npuBoay ABT, sIK «icTOpUYHM CynpoBia, 110
BTPaTUB aKTyaJbHICTh, ajle MiATPUMYETHCS 3a TEBHUX
yMoB» [15]. Okpemi MpuiAHSITI OMIIil KOpeKIlii Croco-
Oy XUTTS, 1O CUHEPTiYHO COPUSIOTh MOKPALIEHHIO
CTaHy XBOpO1 IMTMHU, i HE MalOTh 3alepedyeHb KJli-
HIYHOIO MPAKTUKOIO B YKpaiHi, y3araJlbHEHO B TabJI.
512, 14, 22].

Tabauys 5
HemenukamenTo3Hmii cynposia rocrpoi ¢asu APSGN y niteid
IIynkT yBaru 3aci6 kopekuii Haiityacrime 3acToCOBYIOTh
Habpsixu 00MEeXXEeHHS COJTi XapyoBa cinb <2 r/mo6a
KOHTPOJTb Barn IOJICHHO B TOCTPOMY TIepiofIi
MHiaTpuMKa OaaHcy pu obMexkeHHi aiypesy <0.5 mi1/Kr/roauHa: 06’€eM OTpUMAaHOI
pinuHI pinvHY 3a 100y (per 0s+BHYTPIITHBOBEHHO) =JIiype3 3a MonepeaHiit
neHb+400 Mi1/m2
AprepiasibHa 00MEXEHHSI PiIMHHOTO <2 n/noba
rinepTeHsis HaBaHTAXKEHHS
00OMeXeHHS Coi xapyoBa cinb <2 r/mo6a
®diznynHa peryJsipHa i Jo30BaHa 00MeXeHHSI 32 HasIBHOCTi HEKOHTPOJIbOBAHOI apTepiaIbHOL
aKTUBHICTb rinepreHsii uu iHmmx crenrgiyHuX yMOB

B nomiHylouiii OifbIIOCTI BUMAAKiB MPOTHO3 Y
niteit 3 APSGN uinkom cupustiausuii [18, 25]. 3ae-
OinpIIoro BXe yepe3 1-2 THXXIEHbD Bill MOYaTKY 3aXBO-
PIOBaHHS CTaH MalliEHTa MOKPAULy€E€ThCs, TOYNHAETh-
Cs iHBOJIOLLiSI CUMIITOMIB (AWB. IPUKJIAIN KIiHIYHUX
punankiB) [2]. Tak, moxnuBi Baxki Bapiantu (HC,
mBuakomnporpecytounii 'H) Ta yckinanHeHHS (HaOpsiK
MO3KY, HaOpsK JereHb, aHriocrmacThyHa eHledano-
natisg, I'TTH), Tomi Hacmigku 3ajexaTb Big 6aratbox
dakTopiB, aje MO MOBIIOMJEHHSM 3 pedepeHTHUX

LIEHTPiB (3 KyMYJSLIi€0 CKIAQAHUX BUMAAKIB i HEMU-
Hy4yuMu centripetal bias i spectrum bias — qoLeHTpO-
BUM 3MIillIEHHSIM Ta TOMWIKOIO 3MiHEHOTO CIIEKTPY) iX
yacTKa y JiTeil He epeBUIye 5%, 3 IKUX HOPMYEThCS
IyJ1 mauieHTiB 3 HacainkoMm B XXH [2, 4, 18, 20, 22].
TumnoBy X AMHAMiKy OCHOBHUX O3HAaK 3aXBOPIOBaHHS,
MpeaCcTaBIeHUX Ha pyUc. | (AUB. BUIlle) Ta YTOUHEHUX B
TabJI. 6, XapaKTepU3ye iX 3HUKHEHHST B Pi3HUI TepMiH
Ta MOCTYIOBE BiIHOBJIEHHS CTaHy 300poB’s [2, 4, 14,

17, 20-22, 25].

Tabauys 6

Y3araibHeHi TepMiHM BiTHOBJIeHHs cTaHy aiTeil 3 APSGN

O3Haka TpuBanicTh ﬁMOBipHiCTL MOJOBXKEHHS HAJa i
Ha6psxu 1-31x
ApTepianbHa rinepreHsist 1-5 ™x Bin 0.5-3% no 3-6% micis 3ro Micsis
Ilopymenns GyHKIII HIPOK 1-4 Tx* 1%
(ynoBinbHeHHSs1 LLTK®D)
Ceponoriuni rectu (ACJI-O, Anti- | mo 8 MicsAiiB 12 i Ginbliie MicsitiB
DNase B)
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O3Haka TpuBasicTh ﬂMonipHiCTL MOJOBXKEHHS HAaga i
linokomruieMeHTeMist 10 T 0% micns 12t TX
Makporemarypist 1-6 T
Temarypis 10 2 poKiB 1o 20% mpoTaroM 5 pokiB
IIpoteinypist 2-6 Mics1IiB 10 20% mpotsaroM 5 pokiB i 0.5-3% TpuBasiie
TTpumitka 1.  IIK® mBuakicts Kay0ouKoBoi (iabTpaliii.
IMpumitka 2.  TXK THXKIEHbD.
ITpumitka 3. *B GibIIOCTI BUMAAKiB (HABITh 32 YMOBU BiJIOMMX TiCTOJOTIYHUX OOTSIKEHD — IMiBMICSLIiB).

IMicng xIiHIYHOTO ONYyXaHHS Ha MEPUIOMY POILLi
CTIOCTEePEXEHHSI PEKOMEHIYIOTh IIOKBapTaabHEe 00-
CTeXEHHS AUTUHU, Hadasli — LIOPiuHO, 3 TPUBAIICTIO
KOHTPOJTIO 3aJIEXKHO Bil, YUHHUX MPOTOKOJIIB i HasIB-
HUX PECYPCiB, 3 HUX OCOOJMBO BaXJIMBi B BU3HAUYECHHI
HACTYIMHUX PU3MKiB mepuii 2 poku [4, 22, 25]. Hop-
MaJti3alis apTepiaJbHOTO TUCKY Ta PiBHS MPOTEIHYypil

3a Inepiui 6 MicsliB IPUMHATI K MO3UTHUBHI SIBMIIA, a
noganbine 3poctanHs piBHSI ACJI-O (sax i Anti-DNase
B) i TpuBaia MmikporeMatypist He OB’ sI3aHi 3 OUiKyBaH-
HSIM HEeCTPUSATIMBUX BiITepMiHOBaHUX HACHiAKiB [2,
22]. INocwuieHoi yBaru 3 peBi3iero aiarHO3y i 3MiHOIO
TaKTUKU BeIEHHS MOTPeOYyIOTh AiTH, SIKi MAIOTh HE TU-
MOBi pUCU 3aXBOpIOBaHHS (Tabdu. 7) [22, 23, 25].

Tabauuys 7

3onu oco0mBoi yBarn y niteii 3 APSGN

T'ocTpuii nepion

B auHamini

3arajpHi

- iporpecytoue yrnopiibHeHHS [ITK®
(ocobmmBo <50 MJ1/XB/CT.II.)

- 00MeXXeHHS Iiype3y, aHypist

- BiICYTHIiCTb JIATEHTHOTO TTEPioIy

- HopMajibHuii C3

- HeratuBHuUit ACJI-O (Anti-DNase B)
- MYJIBTUCUCTEMHICTh YpaXkeHHS

- peuuanB

>50 Mr/MMoIIb)

SIKUI TEPMiH)
- YIIOBiJIbHEHHS
TEPMiH)

- Hu3bkuit C3 >10-12 TKHIB
- poteinypisg >6 Micsauis (>0.75 r/m1 abo
CITiBBiTHOIIIEHHS MMPOTEiH/KpeaTuHiH ceyi

- TeMaTtypisi >2 poKu
- TI0sIBa apTepialbHOI rirepTeH3il (B OyIb-

- OOTSIKEeHUI ciMetHUIt
aHaMmHe3 (TJIOMepyJIsipHi
XBOPOOU)

- 3HWDKEHHS CITyXy

- BiZIoMi B MMHYJIOMY apTpaIrii,
BUCHIIKH, iHIIIi O3HAKH, SIKi
MOXYTb OyTH 00YMOBJIEHI
CHCTEMHUM MPOLIECOM

IK® (B Oynb-sKuii

TMpumitka 1.  TK® mBuakicts KIyoouKoBoi MiabTpaltii.

B Takux Bumaakax n1iarHOCTUYHOI HEBU3HAYEHOC-
Ti 3BepTal0Thes A0 HepoObiorcii (B iHIIMX CUTYallisIX y
JiTeil mpoleaypa He Moka3aHa yepe3 OajaHC PU3UKiB
i kopucri) [16]. CranmaptHo APSGN npencrasieHui
B MexXax KJIiHiYHOIro CIEeKTPY Bil €KCYZaTUBHOIO IO
nugysHoro npoiaigeparuBHoro I'H, i3 cybeniTenianb-
HUMU eJIeKTPOHOIIIIbHUMU I€MO3UTaMH Ta CyOeHI0-
TeJiaJIbHUM BiKJIageHHSIMU, MOXJIMBO MiBMiCSLSIMU,
000B’s13k0Bo C3+ (3 abo 6e3 IgG) npu imyHOII00-
peclieHllii, K MPaBUJIO 3 ITATEPHOM «30PSIHOTO Heba»
[4, 15, 18]. YTOYHEHHS OOAATKOBMX TiCTOJIOTIYHMX
3MiH NpPU HasIBHOCTi TUMOBMX i T1OCTaTHbO creLr(iu-
HUX JaHUX (aHaMHe3, CUMIITOMM, JabOpaTOpHi O03Ha-
KM, UMKJIIYHUI TIJIMH) He BUIIPaBIAaHO, OCKIIbKU y3a-
rajbHeHoi iH¢popMallii BXe TOCTaTHbO JJIs IPUNHSATTS
KJIiHIYHOIO pillleHHS.

OctanHi HactaHoBU KDIGO okpeciauiu cykyr-
HiCTh O3HAaK, $SIKi Tpeba oIpaloBaTH i BpaxyBaTu IMpu
MOCTaHOBLI AiarHo3y noctiHgekuiiitHoro I'H, B Tomy
yucaii APSGN [16]: anamHe3, orisia, pyTMHHI TOCTi-
JIXKeHHSI (3araJibHUM aHalli3 Ta 0ioXiMiuHe JOCTiIKeH-

HSI KPOBI, aHaJIi3 cedi 3arayibHuii, po3paxyHok LIIK®d),
KyJbTypajibHe AOCiIKeHHs (KpoBi, ceui, 3 MUTIa-
nukiB), cepoJjoria (C3, C4, xkpiornoOyniH, ¢dakTop
B, IgA, Anti-DNase B, ACJI-O, anturiaaypoHigasa,
ANCA). 3pobeHo aklIeHTH 1040 Teparii — came mo-
CUHAPOMHUI MiAXil BU3HAHO aKTyaJIbHHMM, a IOKA30BY
6a3y no ABT xBopux Ha APSGN — obmexeHo10. 3a-
MIPOITIOHOBAHO B MPUMHATTI pillleHHs o iHiuiauii ABT
CIUpaTUCS Ha MiCLIEBY KJIiHIYHY MPaKTUKY 3 ii Tpaau-
IisIMU, a B €eHAEMiYHUX paliloHaX JOTPUMYBAaTUCh Mpa-
BUJIA JIiIKyBaHHSI KOHTAaKTHUX OCi0.

B nmesikux kpaiHax (B Iepuly 4yepry eHIeMiuHMX
30Hax) MnoBigomyieHHs npo Bumagku APSGN (ming-
TBepJKEeHi i WMOBIpHi) MepeaaloTh y BilMOBiIHI Op-
raHu OXOPOHM 3[0POB’Sl, OCKiJIbKM TMOB’s13aHi 3 GAS-
iH(eK1i€l0, 10 BUMAara€ 3amo0iXXHMX KPOKiB IIOI0
naiieHra ta oro oroueHHs [4]. Crparterii enizemio-
JIOTIYHOTO HATJISIAY HAIOJISIraloTh Ha KapaHTUHHUX 3a-
X0JlaxX 3aJIeXKHO BiJ MEepeayMOB, SIKi CTOCYIOThCS iH(i-
KOBaHHUX 0cib i ix KOMyHiKallili, a He 0e3MmocepeaHbO
xBopux Ha I'H (ta6i. 8) [2, 4, 28].
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Tabauya §

3axomm i eminemiosiorigni 00MezKeHHS MPH BUsBIIEHi ocepeaky GAS

ITyHkT BOIIMBY YMOBH KOHTAKTY IIpodinakTuyni 3axonu
IndikoBana KJIiHiYHi ITpOsIBU CKapJlaTUHU, 130111181 10:
ocoba CTPEeNTOKOKOBOTO (hapHHTITY, - oy>kaHHs abo
CTpeNToAepMii a00 BUSIBIICHHS - HopMaJiizallii TeMneparypu + 12 romuH micist mo4aTky
30yIHUKA ABT,
- HOpMaJti3allii TeMnepaTypy + 24 TOAMH MiCJisg TOYaTKy
ABT (B ymoBax crianaxy),
- 10-21 ni6 6e3 ABT
Bamzbkuii nepedyBaHHS B OyIMHKY iH(dikoBaHoro | izomsuis go 10-21 ni6
KOHTAaKT MPOTIATOM 2 TX 10 MaHidecrariii
3aXBOPIOBAHHS
Ipomana HasIBHICTb CIajiaxiB (2 4M OiIbIie ririeHa pyk; pecripaTOpHUIi €TUKET; 3aCTOCYBaHHS (OTOP
BUMAAKIB 3a <7 1i0; 1 miaTBepmKeHU MiCTKUX 3yOHUX MacT (IpUTHiYYye He(PUTOTCHHI IIITAMM)
BUMAA0K 3 TIMOKOMILUIEMEHTEMIEIO; 1
MHiITBepIKEeHUI 1 2 IMOBIpHUX BUTIAIKK
3a <1 Mics11b)
IIpumitka 1. ABT anTubakTepiaabHa Tepartis.

3a3HauyeHi B Ta0J. 8 MyHKTU OOIPYHTOBAaHi 3HAH-
HSIMU IIOAO0 TPUYUH 1 TIOCHITOBHOCTI PO3BUTKY
APSGN. HoBuMm mig neniaTpiB Ta il 3arajom KiiHi-
LIUCTIB € iX cUcTeMaTu3allisl 3 MO3ULiN emiTeMionoriy-
HOTO KOHTPOJIIO, 10 B YMOBaX OOMEXEHOTO IOCTYITY
0 J1abopaTOpHUX J0Ka3iB iH(MEKIIil Ta MOBHOLIIHHOTO
00CcATy MEIWYHOI AOTIOMOTYM, HEMWHYYUX TMPU BOEH-
HOMY CTaHi, CIPUSE CTpATerii MOMepeIKeHHSI HOBUX
3aXBOPIOBaHb B OCepeAKax 3 BXe MiATBepIKEHUM BU-
naakoMm. Haiibinem nmoBHO iHGpopmauisg momno GAS
JUISL YKPAiHChKO1 KITIHIYHOI ayauTOpii ONPWIIOAHEHA B
2021 poui B «ToH3wunit. KiiHiuHa HacTaHOBA, 3aCHO-
BaHa Ha mokasax» (https://www.dec.gov.ua/wp-ontent/
uploads/2021/04/2021 639 kn_tonzylit.pdf).

JocBin, oTpuMaHuil MpU OiATOTOBI AaHOI Iy-
Osikallii 3MyCUB MEPErSIHYTA 3 HOBMUX MO3UIIN ic-

TOpii XBOpoO AiTeil, HaBeAeHi B KIiHIYHUX BUMAgKaX
(tabn. 9). be3dyMOBHO 3MiHWJIOCH BiIHOIIEHHS 10
3HauymocTi piBHI ACJI-O, Hemunydocti ABT i no-
LHiJTbHOCTI paHHbO1 PEHONPOTEKIIii, MPUBEPHYJIO yBa-
ry irHopyBaHHd Bu3zHaueHHd C3. B ¢popmyBaHHi Me-
JUYHOTO CyIPOBOY IMX MAlliEHTIB MPUNMAaIN y4acTh
neniatpu i HeppoaOru pi3HUX PiBHIB TOMOMOTH, KO-
JKEeH 31 CBOIM 0auyeHHSIM i JOCBiAOM, 1110 YCKJIAAHUIO
KOOpJAMHAIlil0. AKTyali3allig 3HaHb MO0 Halmouupe-
Himomy y nitei Bapianty I'H 3 Tunmosum mepebirom,
SIKy IPOIOHYE NaHa poOOTa, MOKJIMKAaHA MOJETTIUTH
MPOLEeCH MPUUHATTS KJIiHIYHOTO PilleHHS, KOMYHi-
Kalii 3 ImpeJcTaBHUKAMU XBOPO1 OAUTWUHU, CIIPUSITH
NOBipi A0 jdikaps i, MOXJIWBO, MOKPALIUTU HOBIO-
CTPOKOBi HACJIiIKY 3aXBOPIOBAHHS.

Tabauys 9

3aysa:kenHs post factum: noryisga Ha KiuiHiuni Bunaaku 3 gocsizom 2024 poky

Kniniunmii Bumagox Nel:
- nouinbHe Bu3HaYeHHs C3;
- KoHTpoJib ACJI-O nocTaTHBO B 1€0I0Ti Ta SMY THXKHI;

HaCJTiAKIB.

- TIOYaTOK PEHOIPOTEKIIii apryMEHTOBaHO 3 STO TVXKHSI, a He 2T0;
- PEKOMEHI0BAaHO TpUBaJje CIIOCTePEXXeHH: (=5 pOKiB) Yepe3 MOXJIMBICTh BiITepMiHOBaHMX HECTIPUSTIAUBUX

Kuiniunmii Bumagox Ne2:

- IiarHo3 nmocTcTpenTokokoBoro I'H He meBHMIL, TOTpedye
- nouiJbHe BU3HaYeHHs C3;

- cymHiBHa gouibHicTe ABT i GitmniHonpodinakTrkuy;

Hedpobiorcii;
- 000B’s13K0Ba po0OTA IICUX0JIOTa 3 CIM’€EI0.

- PEKOMEHI0BaHO IOII1beHe 00CTEXXEHHSI B YMOBaXx CTallioHapy, TOYaTOK PEHOMPOTEKIIii, PO3IJISTHYTH IIPOBEASHHS

PpeBis3ii;

Kaniniunmii Bunmagox Ne3:
- nouigbHe BU3HaYeHHs C3;

JIiarHO3i CIIMPATUCh Ha JaHi aHaMHe3y;

- yepe3 pizHoHanpasiaeHicTh piBHI ACJI-O peKoMeHA0BaHO BUKJTIOUYNUTH MOTO 3 TiarHOCTUYHOTO aJITOPUTMY, a B

- mpu3HadyeHHd ABT micist TareHTHOTO MepioAy i OiuIiHOMpodiTaKTHKa He BUITpaBIaHi;
- TI0YaTOK PEHOIIPOTEKIIil Ha BKa3aHMX eTarnax nepeadyacHUi.
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Kuiniunmii Bunagok Ne4:

- IiarHo3 nmocrcTpenTokokoBoro I'H He meBHMi1, a00 MOXIIMBA CYITyTHS iH(EKIIis Y1 BIUTUB HE yTOYHEHOTO
TOKCUYHOTO (DaKTOPY, 1110 3MiHWUJIM KJTiHIYHY CUTYallilo;

- nouigbHe BU3HaYeHHs C3;

- KoHTpoJib ACJI-O noctaTHbO Ha 4My THKHI;

- npu3HaueHHs ABT micist 1aTreHTHOTO nepioay He BUIIpaBIaHO;

- ynoBinibHeHHsI LIIK® nipu nepiiioMy o0CTeKeHHI MOTJIO OyTH CIIPOBOKOBAHE HEIOCTaTHIM KOHTPOJIEM OaslaHCy
pinvHu,

- TOKpAaIIeHHS CEYOBOTO CUHAPOMY Ha (poHi 3HauHoro noripineHHs1 LLIK® 3 HacTynmH1M MOBHUM BiTHOBJICHHSIM
BIIPOJIOBXK 2 TYZKHIB, III0 HE CYIIPOBOIXKYBAJIOCH Cy0’EKTUBHMMM CKapramMy Ta HEOOXiZTHUM MEeIUYHUM CYIIPOBOIOM
(He TiTbKM CITOCTePEXEHHS ), HEe BKJIAAEThCSI B TUTIOBY CUMIITOMATHUKY i HECE JOAATKOBI pU3UKU B MailOyTHBHOMY.

Kuiniunmii Bunmagox Ne5:

- Bu3HaueHHs C3 (HopMaJbHi MeXi) Majio O TOJIETIINTH TiarHOCTUKY;

- Ha eTaIli 2 TVDKHi BIajoCh YTPUMATUCh Bill CTEPEOTUITY, OMHAK PO3BUTOK IO Hafgali MOXe MPU3BECTU 10
TTOBTOPHOI peBi3ii MiarHosy;

- TIOTpeOy€E TPUBAJIILIIOTO CITOCTEPEXKEHHSI.

Kuiniunmii Bunmagox Ne6:

- KoHTpoJib ACJI-O micns 8ro TMXKHS He TOUiTbHUI (He BIUIMBAE HA TTPOTHO3, PUBUKU, TAKTUKY BEIEHHS, HE A€
OLIIHKY CTYMEHIO 3aXKCTY);

- perysisipHe Bu3HaueHHst ACJI-O 3 BUCOKMM TUTPOM Ma€ HETaTUBHUI MICUXOJIOTIYHUMA BILIMB Ha CiM’10 B (hOpMYBaHHi
TPUBOXKHOT'O OYiKyBaHHSI Ta BUMOT 3aIy4€HHSI JOJATKOBUX 3aXO0/iB KOPEKIIii;

- nouinbHicTh ABT miciis JaTeHTHOTO Mepioay CyMHiBHa, ajie BaXKiCTh CTaHY 3 MOXJIMBUMM BapiallisiMU MTOAAJIbIIIOTO
PO3BUTKY MOii ii BUIIPAaBIOBYIOTb;

- MpU3HAYEeHHs TJIaKBEeHiJIa He Ma€ 1I0Ka30BOi 0a3u [isl mocTcTpenTokokoBoro ['H;

- TpuBaje yrpuMaHHs Bucokoro piBHs ACJI-O He aprymMeHTye OilaIiHONMpodiIaKTUKY;

- TIOYaTOK peHorpoTekii B ae6ioti I'H nepeauacHwmii, a 3a ymosu ynosiisHeHHs LIIK® moxe OyTi HeOe3meuHUM —
POBIIISTHYTH 3 6T0 TVKHSI (MOKJIMBO YTPUMATHUCS).

CKopoueHHsI, BUKOPUCTaHi B Mpe3eHTallii KiiHiyHux BumankiB: ['H — rmomepynonedput; Mic — Micsiib/MicsI11iB;
T — THKIeHb/TXKHIB; ABT — anTubakrepianbHa Teparist; AT — apTepianbHuii TUCK; N — HOPMaJIbHi 3HAUEHHSI,
HB — remorno6iH (r/n); 3b — 3aranpHuii 6inok (r/n); A — ansoymiH (r/71); CPb — C-peakruHuii 6inok (On);

PLT — tpom6ouutu (I'/n); ACJI-O — antuctpentonizu O (On); ANCA — aHTUHENTpODiIbHI LIMTOILIA3MATUYHI
antuTiiaa; ANA — antunykieapHi antutiia; ADNA I — antuTina mo 2-cripanbHoi JJHK; HTK® — po3paxyHkoBa
LIBUIKICTh KITyOOUKOBOI ibTpaliii 3a IIIBapuem (mi/xB/ct.0.); AIT — no6osa npoteinypis (r); AY — anbOymiHypist
(Mr/mo6a); BB — BHYTpPIllIHLOBEHHO; BM — BHYTPIllIHHOM’SI30BO; T1/3 — I10JI€ 30pY; HET — HETaTUBHMUIA.

Bynpre rotosi mo 3yctpivui 3 APSGN — Hamri «0co0JmBi» YMOBH il CIIPUATUMYTH (KJIIOYOBi TE3H I10 OIiHII

I'H y3arampHeHo B Ta6i. 10).

Tabauus 10

APSGN y gireii, 2024: take home points

YacToTa BUSIBJICHUX BUTAJIKIB 3011bIIMIACH, B TOMY YUCII i Uepe3 0COOIMBOCTI BOEHHOTO CTaHy (MirpaililiHi MoToKH,
CKYITYEHHS JIIOAei, 00MEXXEeHHSI Tiri€HIYHNX MOXKJIMBOCTEM, PECITipaTOPHOIO €TUKETY Ta AOCTYITY 0 MEIMIHOL
JIOTIOMOTH).

TumnoBa KiIiHiYHA Ipe3eHTallis] — He()pUTUUYHUIM a00 CEYOBUIM CUHAPOMOM, aJle OUIBIIICTD NalliEHTIB Ma€ CYOKITiHIYHUIA
nepe6ir 'H.

3axBoproBaHHs MaHi(ecTye Mmiciist JaTeHTHOTO Tiepiony (1-6 TVXKHIB, 3aJIeXKHO Bif IMonepeaHbol iHMeKIii — (hapruHTiT
YY CTPENTOACPMisI), Ma€ MUKIIYHIIA XapaKTep 3i CIIOHTAHHUM KITIHIYHUM BiTHOBIICHHSIM B OLTBIIIOCTI BUIIAIKIB
BMNPOJOBX AEKiIbKOX TMXKHIB (Bill 2 10 5TH) i HE TOTPeOye aHTUOAKTEPiaIbHOI Teparlii (3a BUKITIOUEHHSIM OKPEMUX
cutyailiif). B mpuiiHATTI pillleHHs 10 iHimiallii aHTHOaKTepiaJIbHIX 3aCO0IB CITMPAIOTHCS Ha TOCBIM i TPaaUIIil MiCIIEBOI
KJIiHIYHOI TPAKTUKU.

OCHOBHUI IiAXia B Tepallii — KOpeKIilisi HassBHUX CUHAPOMIiB. PeHOIIpoTeKTHBHI JiKapchKi 3acobu (iHriditopu PAAC)
MpU3HAYAIOTh 3BAXKEHO He paHillle 4-T0 THXKHSI 3aXBOPIOBaHHS 3a TOTpeOU (30epekeHHSs apTepialbHOI TirepTeHs3ii,
aJIpOyMiHypii).

JlabopaTopHuii noka3 3axBoproBaHHs Nel B YkpaiHi — Bucokuii pienb ACJI-O nipu pa3oBoMy AOCTiIKEHHi

B nepion 3 3 mo 8 TuxkneHb 'H (a60 mopiBHSIHHS MTOKAa3HMKA B TAPHUX CUPOBATKAX 3i 3pOCTaHHSIM B >4 pa3u:
nepimii Tect Ha 0-2 TUXHI, Ipyruii — yepes 2-4 TuxxHi). [1pu iHTepnpeTallii BpaxoBYIOTh HMOBIpHICTh XMOHUX
pesyabratiB. HactynHi nogatkoBi BusHaueHHs1 ACJI-O He BIUIMBAIOTh Ha TAKTUKY BEJACHHS XBOPOTO (HE 3aJIeXKHO
Bi/l 3HaUEGHHS MTOKAa3HUKA).
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IIpoodosxcenns mabauyi 10

TIOBHUM BiTHOBJIECHHSIM 10 12T0 TYKHS.

peumausoM ['H.

aHTUOIOTUKOTIPOMITAKTUKMN.

Hwusbkuii piBeHs C3 B cupoBaTIli TUTIOBUIA 17151 1e610TY 3axBoproBaHHs (0-4 THKIIEHD Bill TOYATKY) 3 HACTYITHUM

OroueHHs nalieHTa moTpedye 10JaTKOBOI yBaru 1ono 30yqHrKa yepe3 pu3uK repeaadi iHexiriii.
APSGN y niteii He € TOKa3aHHSIM JUISI IPOBeIeHHST Hedpoobioricii.

TTocuneHoi yBaru 3 moTpedyoTh XBOPi 3 00TSKEHUM CIMEMHMM aHAMHE30M I10 [JIOMEPYJISIpHUM XBOpobaM Ta/abo 3

PeBgizito miarHo3y MpoBOASATH NP TOSIBi apTepiaibHOI rinepreHsii Ta ynosinbHeHHs [ITK® B nriHaMilli CrIOCTEpesXXKeHHS;
TPV TPUBAJIMX 3MiHaX B cedi: MPpOoTeiHypis >6 micsiiB (>0.75 r/n abo criBBiTHOIIIEHHS MPOTEiH/KpeaTuHiH cevi >50 mr/
MMOJIb), remMatypist >2 poku (>10000 epuTpoLUTiB B 1 MJT cepeIHbOI MOPLIii paHIlIHbOI ceyi).

36epexenHs Bucokoro piBHsa ACJI-O micist KIIiHIYHOTo Oay>*KaHHS He € MiICTaBOIO WIS IIPOBEIeHHS BTOPUHHOL

IIpu cipustineomy niepediry I'H ciocTepexxeHHs 3a peKOHBAJIECLIEHTOM CITUPAETHCSI HA YMHHI IMPOTOKOJIM i HasIBHi
pecypcu. Oco0aMBO BasKJIMBI IS IPOTHO3Y TIEPIili 2 pOKU KOHTPOJIO.

B naniii my6ikauii akiieHTOBaHi KJIiHiYHi BapiaH-
™ 'H, BeneHHS sSIKMX HEe BUMAara€e HaJa3BUYaHUX 3Y-
cuIb 3 OOKY CUCTEeMU OXOPOHU 3A0POB’sl, a mOTpedye
B IepIIly Yepry JOCBily i OHOBJIeHUX 3HaHb. OTHAK He
Tpeba 3a0yBaTtu, 10 1) mocaimkeHHs1 20-piyHOi AaB-
HOCTI CBiIuM/IM Mpo 3arudesp B roctpomy mnepioai I'H
onHoro xBoporo 3i 100 [S]; 2) ZOBrocTpoKOBUX CITO-
cTepekeHb 3a AiTbMu, 110 nepeHecan APSGN, mano,
TOX KaTaMHe€3 MOXe OyTH pi3HUM IO BilTepMiHOBa-
HUM HacJyigkam i BiporizHocTi XXH. fIkicHa noka3oBa
0a3a 1070 CyNMpPOBOAY LIMX XBOPUX MOKM 1110 0OOMexke-
Ha €eMiIeMiOJIOTIYHUMM HOCHIIKEHHSIMH 1 BiITHOCHO
kopotkolo 3ragkoio B KJIT'O [16], 1m0 o0yMOBIEHO
cneur@iYHUMKU CHPUSITIMBUMU XapaKTepUCTUKAMU
3axBOpIOBaHHA. TMM He MEHIII, O4iKyEMO Ha CTBOPEH-
HSI perJIaMeHTYIOUMX TOKYMEHTIB i ClToAiBaEMOCH, 110
BpaxyBaHHS €MiJeMiOJIOTiYHOI CUTYallil, MepeolliHKa
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Y cxopbomi...

T'eopriii MukonaiioBud mnpauioBaB B IHCTH-
TyTi ypoustorii 3 1968 p., a 3 1987 p. ouosoBaB Ha
3araJibHUX 3acaaax CTBOPEHUIA BIieplle B YKpaiHi
HayKoBoO-AocigHuit LleHTp KIiHIYHO1 iMyHOJIO-
rii AMH 1a MO3 VYkpaiuu. ByB roioBHuM po3-
poOHMKOM Ta KepiBHUKOM IIporpamu “3axuct ta
peabitiTaliisg iMyHHOI CUCTEMM HaceJIeHHs YKpa-
iHM” 1ig KepiBHULTBOM Jlep:KKOMITeTy Mo HayIli
i TexHosorisiMm KabGinety MinicTpiB YkpaiHu, a
noTiM - MiHicTepcTBa IO Haylli i TEXHOJOTisIM B
pamkax IIporpamu “3mopoB’s HacelleHHSI YKpa-
iHr” (1992-1999 rr.). 3 1992 mo 2004 poku I'.'M.
HpanHik — I'onoBHM ¢axiBeub MO3 YkpaiHu 3
MNUTaHb KJIiHiYHOI Ta 1abopaTOpHOi iMyHOJIOTii, 3
2001 mo 2010 poxu — I'omoBa I1po6aeMHOI KOMi-
cii AMH 1a MO3 VYkpainu «Kiinigaa iMmyHos10-
Tisl Ta ajgeproJjoris». 3a i poKHU 3 iHilliaTUBU Ta
npu 6e3nocepeaHiii yyacti JpannHika I'.M. po3-
poOJIeHO HOPMATUBHO-IIPABOBI JOKYMEHTH, SIKi
perjiaMeHTYyBaJIu CTBOPEHHS Ta BIIPOBAIXXEHHS B
MMPaKTUKY OXOPOHM 3I0POB’S CIYKOM KIIiHiUHOI
imyHoutorii (Hakasu MO3 N 104 Bixg 1998 p. Ta N
422 Bim 2002 p.).

IIpodecop Apannik I''M. — nepmmit kepiB-
HUK KadeIpu KIiHiYHOI iMYHOJIOrii Ta ajaepro-
Jorii HamioHaaTbHOTO MEAWYHOTO YHiBEPCUTETY

ITAM’ATI TEOPI'IA

MMUMKOJANOBUYA TPAHHIK

HaykoBa MeauyHa CIijibHOTA YKpaiHu

3 INIMOOKKM CYMOM MOBiIOMJISIE,

mo 21 TpaBug 2024 poKy HillioB 3 XKUTTS

I'eopriit Mukoaaiiopuy /IpaHHik,
nokTop MeaudHux HaykK (1980 p.),

npocecop (1986 p.), Jlaypear /Iep:kaBHoi

IIpemii 3 Hayku i Texniku (2018 p.),
3aBigyBau Jadoparopii iMyHosI0rii

Y «IHCTHTYT ypoJiorii iMeHi akaaeMika
O.®D. Bosianoba HAMH Ykpainn».

iMm. O.0.boroMosblisl, aBTOp MepiIoi B YKpai-
Hi Ilporpamu BuUKIagaHHS AOUCHUIUIIHU, MEp-
IIMX HABYAJBHUX MOCiOHMKIB (1999; 2003; 2006;
2010 pp.) Ta mepuIoro MiIpydYHMUKa YKPaiHChKOIO
MoBoIo0 (2006 p.) 3 KIIIHIYHOI iIMYHOJIOTII Ta ajep-
roJIorii, MiAroTOBJEHI KaApy BUILOI KBamidikarii
1 MmegunaHux BY 3iB Ykpainu.

3 1998 p. npodecop Apannik I'.M. - Ilpe-
3UJEHT YKpaiHCbKOro TOBapMcTBa (axiBLiB 3
iMyHoJIOrii, ajeprojorii Ta iMyHopeaOitiTamii
(VYTIAI), ocranni poku — IlouecHmuii I1lpesuaeHT
YTIAI Icropito crBopenHs Cny:Ou Ta BUKIIA-
JaHHS KJIiHiYHOI iMyHOJIOTii OITMCaHO B MOHOTpa-
¢ii «KpaTkuii ouepk O pa3BUTUM KIMHWUYECKOU
nMMyHosorun B YkpauHe (2013 p.). Ilpodecop
Hpannik I''M. 3acHoBHUK (1998 p.) i 10 ocTaHbO-
ro yacy I'onoBHMI1 pegakTop Meplioro B YKpaiHi
CHeliaTi30BaHOro XypHaly «IMyHOJIO0Tis Ta ajep-
roJIoTisl: HayKa i MpakTukKa», OyB YJ€HOM peaak-
wiiHol Paau xXypHaliiB, 1110 BXOJSTh 4O HAYyKOMeE-
TPUYHOI 0a3M «Scopus» - «YKpaiHCHKUI KypHa
HedpoJiorii Ta nianisdy», «3M0pOB’S 4YO0JOBiKa».
Ilig xepiBauOTBOM IIpod. Jdpannika I'.M. minro-
ToBJeHO 11 moxTopiB Ta 31 KaHAMIAT MEIUYHUX
Hayk. BiH € aBTopoMm 6inbml Hixk 800 HaykoBUX
poOiT, y ToMy uMchi 15 moHorpadiii.
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T'eopriii MukojaiioBuu OyB 4ieHOM €Bpo-
neiicbkoi Axkamemii Aneprosorii Tta KiiHiuHO1
imynonorii  (EAACI),
«BinMiHHUK oxopoHu 3mopoB’s» (1979); Ilo-

Harop OIKEHUIA 3HAKOM

yecHolo rpamortolo Ilpesunii HAMH VYxkpainu
(2002); itomy HagaHo 3BaHHS IlodecHoro mpo-
¢decopa XapKiBCHKOIO JIE€p>KaBHOIO MEIWYHOIO
yHiBepcutety (2007). Pimennsam Komitety Ykpa-
1HM 3 JepkaBHUX IpeMili Mo Hayli Ta TeXHilli
Big 05.11.2018 p. npod. dpanHiky I'eoprito Mu-
KOJIafloBUYYy 3 TPYIOI0 COaBTOPIB IIPUCYIKECHO
JlepxaBHy TipeMito YKpaiHu 3a poboty «HaykoBa
po3pobKa Ta BIIPOBaIXKEHHS MepCOHi(piKOBaAaHOTO
Migxooy A0 HiarHOCTWMKM, JIiKyBaHHS Ta Ipodi-
JIAKTUKY iMyHO3aJIEXXHUX 3aXBOPIOBAHb».
Bucoxkuit mpodeciitHuit piBeHs nmpod. dpan-
Hika ['M. chnpusiu BU3HAHHIO HOro poOiT Ta
HayKOBOI'0 HANpPsIMKY AOCJiIXeHb B YKpaiHU Ta

cBiTi. Bci My BTpaTuiu He TiIbKU BimoMoro ¢a-

XiBUSI-iMyHoOJIOTa, ajne i JIloguHy 3 BEJUKOI JTiTe-
pu, SdKiii mpUTaMaHi Taki Kpallli JIOACBKi SIKOCTi
SIK iHTEJIIreHTHICTh, KOJIeTiaJlbHiCTh, MOPSIAHICTD,
FOTOBHICTb BiJl LIMPOro ceplsl JOMOMOITH BCiM,
XTO 1boro notpedye. I1in yac crminikyBanHs i3 ['e-
oprieM MukojaiioBU4eM MU 3aBXIU 3apsiaKaiu-
Cs1 HOBUMM iesiMu, AOTO eHEepri€lo cBiTaa, Teruia
i pagocti. HaykoBa crijibHOTa BTpaTuiia BiloMOIo
i aBTOpUTETHOTO (paxiBlis, KOO JIIOOWIN Ta IO-
BaxkaJlu BCi, XTO IpauoBaB nopyd. EHeprig Ha-
YKOBOTO MOIIYKY, ONTUMi3My, JOOPO3UUJIMBOCTI
3aJIMIIAThCS B ITaM’SITi 1Oro KoJjieT Ta YYHiB Ha3a-
BXIIU.

Vkpaincbka Acolialisgs HedposoriB i ¢a-
XiBLIiB 3 TpaHCIUIaHTaLii HUpKU, HalioHanbHU
HUPKOBUI (oHI YKpaiHUM Ta pelaKlilis XXypHay
[JIMOOKO CYMYIOTh 3 IPMBOAY HEITOMpaBHOI BTpa-
™. HedponoriuHa criibHOTa YKpaiHu BTpaTuia
Hpyra.

3 nosaeoro 00 iio2o cnadky, y ckopoomi...

Céimaa nam’amo eucoxonpopeciiinomy ¢haxieuro ma uyoosii aroduni!

Q0 IHPOPMALLS AAS YMTAYIB
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

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

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

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

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

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

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

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

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

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

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

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

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

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

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

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

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

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

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

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

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

6. YIK;

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

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. HasBa yctaHOBM Ta opraHi3zailii, B IKiii TpallOIOTh aB-
TOpH, MiCcTO (MOBOIO CTaTTi);

10. KimtogoBi cioBa (8-10 ciaiB 944 CIIOBOCIOIYYEHbD, IO
PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

11. Pe3tome MOBOIO CTaTTi;

12. Tekcr crarTi;

13. Po3kpuTTS TOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YUaCHUKA;

15.Crmmcok  BUKOPMCTAaHMX JKepea Mig  Ha3BOIO
«Jliteparypa (References)», ohopMiIeHUI1 BiAMOBIAHO
[0 cTaHIapTy Vancouver style;

16. Binomocti mpo BigmosigambHoro astopa: ITIB, Ha-
YKOBE 3BaHHS, Mocaja Ta Miclie poboTu; e-mail
(000B’s13K0B0O) Ta pobounii TenedoH.

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

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

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

CTpyKTypa pPYKONHCY Ma€ BiAMOBIiZaTH HABEICHOMY
ma6I0Hy (3aJIeXKHO Bill TUITY pOOOTH).
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VK po3mililyeTbcst y BEPXHBOMY JIiBOMY KYTi.

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

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

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

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

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

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

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

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

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

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

YcBinomieHHs1 peaibHOro abo nepeadayyBaHOro KOH-
GbIikTy iHTepeciB — 1l MepCneKTUBa, Ha IKYy MalTh MPaBo
yutaui. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEH allilo,
OTpUMaHY 3a KOHCYJIbTAIliIiHY pOOOTY € HEJOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIIKTIB iHTepeciB, sKi
npsiMo a60 TOOIYHO TOB’SI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, aJie He OOMEXYIOThCSI HACTYITHUM:

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

e ToHopapu 3a BUCTYIM Ha CUMIIO3iyMax

e  (dDiHaHcoOBa MiATPMMKA y4acTi B CUMITO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3aifHATICTb a00 KOHCYJIbTaIlii

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

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

e Kinbka diniii

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

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

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

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

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

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

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

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

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

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

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
o¢hOpMIJIEHHS iTIoCTpalliii.

Cmucok jirepatypu. VY 6i6iiorpacdii (mpucrareiiHomMy
CIUCKY JliTepaTypy) KOXHE IKepesio 3a3HayaloTb 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru go odopm-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BiaxnmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaTt. YkpaiHo Ta pocCiliChKOMOBHiI TEKCTH CTaT-
Ti epeBipsI0Th Ha TIJIariaT 3a I0MOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOro pelieH3yBaHHsA. PiBeHb iHOMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTuIb BUKJIaJIEHHS MaTepiay.

3. TaBrtoJOrito — NOBTOPIOBAaHHS y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdeb-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIIpUIi-
MaTHCs, He OyTU NepeoOTsKeHUM abpeBiaTypaMu,
CIIELiaJIbHOIO BY3bKOIPOMIIbHOIO TEPMiHOJOTIEI0
abo Takolo, 110 He HaOyja MiXKHapOIHOI aJarlTallii.
PeyeHHs1 MalOTh OYTU IPOCTUMMU, JIJAKOHIYHUMM i HE-
CTH 3aBEPIICHUI 3MICT.

5. KinbKicTh MocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meHn1e 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

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

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

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

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

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

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

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

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

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

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-
JIOT: «IIpO0H BilOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOK
BigOMpanu»; «I0CHiIXKEHHS 30iCHIOBAIUCS» — «J10-
CITiIXEeHHS 3IMiACHIIN.

11. fxmo BUHMKAOTh MUTAHHS II0A0 OGOPMICHHS 4K
MpeacTaBJIeHHs NEBHUX JaHUX Y CTaTTi — MOXHa Opa-
TH 3pa30K OCTAHHBOTO HOMEPY XXYypHaIy.

12. BincyTHS MOXIUMBICT pemaryBaHHS PUCYHKiB, Ta-
Oonuni, dopmyia, HaBeAeHUX y poboti. HeoOximHo
HagaTu pemakiiii 3MOry iX pemaryBaTu, TOOTO He BU-
KOPUCTOBYBAaTU HECTAHAAPTHI MPOrpaMu.

Crartri, opopmiieni 0e3 momepKaHHA NMPABUJI He MPH-
iiMaOTbCS, aBTOPAM He MOBEPTAIOTHCA.

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OMKYI0TbCS, ABTOPAaM eJI. MOMTO HAACWIAETHCA BiIryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM
Marepiajaom.
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