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Abstract. Objective: rating evaluation of specialized medical and preventive care for
renal patients in different regions of Ukraine and Kyiv in 2020 using the method of
complex statistical coefficients.
Methods. The basis for rating determination was the analysis of the components of
specialized medical care for nephrological patients.
The source of information was the data from the National Register of Patients with
Chronic Kidney Disease and Patients with Acute Kidney Injury in 2020.
Results. The rating of the regions of Ukraine and Kyiv in terms of specialized medical
and preventive care for nephrological patients in 2020 has been determined.
Conclusions: The status of specialized medical and preventive care for nephrological
patients during 2020 has worsened in 13, in 5 remained unchanged, and only in 7
regions has improved.
1t is necessary to plan at least a 3-year program of implementation of governmental
and regional measures to improve specialized medical and preventive care for
nephrological patients.
Keywords: rating, medical care, register, chronic kidney disease, hemodialysis,
peritoneal dialysis, kidney allograft, acute kidney injury.
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M. O. KoJsecnuk, H. 1. Kozmok, O. O. Paspakaecsa

AHaJIi3 CTaHy HaJJaHHS CNeliaIi30BaHOI MeIUKO-NPO(ILIAKTHYHOT JONIOMOTH
XBOpHUM HedpoiorigHoro npodiao B Ykpaini y 2020 pomi

HepxaBHa yctaHoBa «IHcTuTyT Hedposorii HAMH Ykpainu», M. KuiB, Ykpaina

Pesiome. Mema pobomu: peiimuneoga ouinka cneyianizoganoi meduko-npogirakmuunoi 0onomozu Xeopum He-
@ponoeiunozo npoghinto 6 oonacmsx Yxpainu ma m.Kueei y 2020 poui, 3 UKOpUCMAHHAM Memo0y KOMNAEKCHUX CMa-
mucmu4Hux Koegiyienmia.

Memoou. Ocrosoro susnaueHHs pelimuney 6y8 NOPIGHAAbHUIL AHAAI3 CKAAO0BUX Ceyidani308aHoi Meduko-npogi-
AAKMUYHOI 00nomoeu Xeopum HeghponoziuHozo npoghinto (maoa. 1).

Iicepenom ingpopmauii 6yau dani HauionanbHoeo peecmpy X80pux Ha XpOHIUHY X80p0o0y HUPOK Ma NAYIEHMIE 3
20CMpumM NOUKO0ONCeHHAM HUpoK 3a 2020 pik.

Pezyaomamu. Buznauenuii peiimune ooaacmeil Yxpainu ma m. Kueea wjodo cneyianizoeanoi meduko-npoghinak-
muuHoi donomoeu x8opum Hegpoaoeiunoeo npoginto y 2020 poui.

Bucnoexu: Iopienano 3 2019 pokom (maba. 3) cman cneyianizosanoi meduxo-npogiraxkmuunoi donomoeu x60-
pum Heghponoeiunoeo npoghinto npomseom 2020 poky noeipwueca y 13, nokpawuecsy 7 ma 3aiuuiuscs 6e3 3miny 5 00-
aacmsx depcasu. Heobxiono sanasanysamu wjoHaimeHule 3-piuHy npoepamy imMnieMeHmayii 0epicagHux ma pecioHanb-
HUX 3ax00i6 043 NOKpaueHHs cCheyianizoeanoi meduko-npogirakmu4uHoi 0onomoau xXxeopum HegpoaoziuHozo npoginio,

KA Hi 3a 00Hi€r 3i CKAA008UX He 8i0N08i0ac cepeOHim €8PONEiCbKUM XAPAKMepUCMUKAM.
KnrouoBi cioBa: peiimune, meduuna donomoea, peecmp, XpoHiuHA X60poda HUPOK, eemodianiz, nepumoHe-
anvHuil 0ianiz, MpaHcnAaHmMo8aHa HUPKa, 20cmpe NOUWKO0ON CeHHS HUPOK

Bceryn. CymapHa pediTMHTrOBa OIiHKA crieliai-
30BaHOI MEAUKO-MPOMITAKTUYHOI JTOMTOMOTU XBOPUM
HedpoJsiorivHoro npodino B YKpaiHi € pe3yabTaToM
aHaji3y opradiszalii Ta JOCTYMHOCTI HedpoJOoriyHoi
JIOTIOMOTH, JIiIKyBaHHSI XBOPUX Ha XPOHIYHY XBOPOOY
Hupok VI]I, nikyBaHHSI XBOpUX HA XPOHIYHY XBOPOOY
Hupok VII]I, nikyBaHHSI XBOPUX Ha XPOHIYHY XBOPOOY
Hupok VT, nikyBaHHs xBopux 3 ['TIH.

Mera: peiATUHIOBa OLIHKA CIeLiali30BaHOI Me-
JMUKO-MPODITAKTUYHOI TOMOMOTU XBOPUM Hedposio-
riuHoro mpodimo B obyactsax Ykpainu 3a 2020 pik 3
BUKOPUCTAHHSAM METOy KOMIUIEKCHUX CTATUCTAYHUX
KoeillieHTIB.

Konecnuk Mukogaa OJekciiioBuy
director@inephrology.kiev.ua

Marepiaan Ta MeToau. BukopucraHa meTtomnka
«PeiiTMHTOBa OIliHKA CIIeliaai30BaHOI MEIWYHOI TO-
MMOMOTU XBOPUM HedposoriyHoro npodinto B obyac-
TIX YKpaiHuW», gKa OMyOJiKoBaHa B YKpPaiHCBKOMY
XypHauti Hedposorii Ta miamizy Ned4 (48) 2015 poky
[1]. Ixepenom indopmariii 6yB HalrioHanbHuit peecTp
XBOPMX Ha XpOHiIYHY XBOpOOY HUPOK Ta Malli€HTIB 3 TO-
CTPUM ITOLIKOIKEHHSIM HUPOK 3a 2020 [2].

Pe3syabTaTu nochaimKkenns. [TokasHUKMA pedTUH-
TOBOi OLIHKM CHeliali30BaHOI MeauKo-npodinak-
TUYHOI JOTIOMOTY XBOPUM HedposioriyHoro npodiito
(Tabun. 1).

4 MpobAeMM OPraHi3aLLi TO eKOHOMIKM
HEPPOAOTIYHOT AONOMOTI
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Tabauys 1

Ne
n/n

IToka3Huk

Onunnng BUMipY

Brnuius Ha pedATHHT

I. Kpurepii opranizanii Ta 10CTYNHOCTI crnenianizoBaHoi MeIuKO-NpodiIaKTHYHOT 1ONOMOTH XBOPUM He-
¢pooriunoro npodino

1. BinnmoBigHiCTb CTPYKTYpU OpraHizailii MeauKo- BimIoBimae/ CTUMYJISITOP,/
MNpodiTaKTUIHOI JOITOMOTH XBOPUM HE(POIOTITHOTO He BiAIoOBiTae JIECTUMYJISITOD
npodiaio monoxkeHHIM Hakasy Bix 30 BepecHs 2003 poky
Ne 65/462 «I1po moimiieHHs IKOCTi Ta OpraHisalii CucTeMu
MEIUIHOI JOTIOMOTH JOPOCIUM XBOPUM HE(DPOIOTiYHOTO
mpodiato» 3i 3MiHAMM i JIOMIOBHEHHIMU, BHECEHUMU
HakazoM AMH VYxpaian, MO3 Vkpaiau

N 43/454 Bin 10 sumast 2006 poky,
Hakazamu HAMH VYkpainn, MO3 Ykpainn
N 39/420 Bin 20 TpaBHs 2010 poky,

N 84/608 Bin 22 BepecHs 2011 poky,

N 74/688 Bin 30 BepecHs 2014 poky,

N 45/540 Bin 25 cepnns 2015 poky

2 KinbkicTh BignizeHb HedpoIorii Ta Aiati3y Ha MJIH HaceJIeHHSI | CTUMYJISITOD

3 KinbkicTh nikapiB-HedpoaoriB Ha MJIH HaceJieHHSl | CTUMYJISITOD

4, Kinbkicts I'Jl MaluH Ha MJIH HaceJieHHSl | CTUMYJISITOD

5 PosnoBcromkeHicte XXH Ha MJIH HaceJleHHSI | CTUMYJISITOD

6 3axBoproBaHicth Ha ['TTH Ha MJIH HaceJIeHHSI | CTUMYJISITOD

I1. JlikyBaHHS XBOPHX HA XPOHIYHY XBOP0oOY HHPOK V I'/]

1. KinbkicTb I'JT-xBOpHX (YyChOT0) Ha MJIH HaCeJIEHHSI | CTUMYJISITOP

2. Kinbkicts I'JI-xBO i i i

: pil| PHX, SIKi PO3NOYaIM JIKYBaHHA Y SBITHOMY | o | CTHMYJIATOP
poli

3. KinbKicTb nmaiieHTiB 3 apTepioBEHO3HOIO (PiCcTYyJIOI0 % CTUMYJISITOD

4, KinpkicTs XxBOpuX, IKMM Bu3HadaBcs eKt/v % CTUMYJISITOD

5. KinpkicTs xBopux 3 eKt/v > 1.2 % CTUMYJISITOD

6. KinpkicTs xBopux 3 piBHEM TeMorno0iny 110-120 % CTUMYJISITOD

7. KinpkicTe xBopux 3 piBHEM remoriobiny < 110 % JIECTUMYJISITOD

8. KinbkicTh XBOpUX 3 piBHEM reMoriaooiny > 120 % JIECTUMYJISITOD

9. KinbkicTs xBopuX, sKi oTpumyBaiin EC3 % CTUMYJISITOD

10. KinbKicTh XBopuX, IKi OTpUMYBaJIH JiKapchKi 3aco0u 3aji3a % CTUMYJISITOD

()
(JI33) mapeHTEepasbHO

11. KinpkicTp nanieHTiB 3 anpoyminom < 35.0 r/n % NIECTUMYJISITOD

12. Kinbkictb xBopux 3 AT < 140/90 mepen I'Jl cecieto % CTUMYJISITOD

13. KinpKicTh XBOopHX, SIKMM BU3Ha4aIu BMicT pochopy % CTUMYJISITOD
CHpPOBATKH ¢

14. KinpkicTs xBOpUX, y SIKMX piBeHb hochopy > 1.45 % JIECTUMYJISITOD

15. KinbKicTb XBOpUX, SIKUM BU3HAYAIU BMIiCT KaJblLlilO % CTUMYJISITOD
CUPOBATKU 0

16. KinbkicTb XBOpUX, y IKMX piBeHb Kaybllito < 2.1 % JIECTUMYJISITOD

YKPATHCBKUI XKYPHOA HEDPOAOTIT Ta AlaAidy N22 (70) 2021

MNpobAaemMn OpraHi3aLi Ta eKOHOMIKM
HEDPOAOTIYHOI AOMOMOTIM
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IIpoodoscenns Tabauyi 1

ri\/ri IToka3Huk Oaunnus BuUMipy Brnuius Ha peiiTHHT
17. KinbKicTh XBOpUX, y IKUX piBeHb KaJIbllifo > 2.54 % JNECTUMYJISITOP
18. KinbKicTb XBOpUX, SKUM BU3HAYAJIU BMiCT apaTUPEOITHOTO % CTUMYJISITOP
(0]
TOPMOHY
19. KinbKicTh XBOpUX, Y IKUX PiBEHb MapaTUPEOITIHOIO TOPMOHY % JIECTUMYJISITOD
<150 7
20. KinbKicTh XBOpHX, Y AKMX PiBEHb MapaTUPEOIAHOIO TOPMOHY % JIECTUMYJISITOD
(0]
> 600
21. Kinbkictb momepaux npotsirom < 91 nHs % JNIECTUMYJISITOD
22. KinpkicTh moMepaux mpoTsiroMm > 91 gHs < 1 poky % JIECTUMYJISITOD
23. KinbkicTh xBopux iHpikoBaHux Bipycom B, C a6o % JNECTUMYJISITOD
iMyHOAEIiIUTY 7
24, KinpkicTh xBopux iH(ikoBaHUX BipycoM B, C abo % JIECTUMYJISITOP
iMyHOIE(DIiLIUTY, MPOIIKOBAHUX IMPOTIATOM 3BIiTHOTO POKY ¢
25. KinbskicTb xBopux, siki Jikyotbes Il Oinbiie 5 pokiB % CTUMYJISITOD
I11. JIikyBaHHS XBOpPHX HAa XpOHiUYHY XBOpoOy HipoK V IT/1
1. KinbkicTs IT/1-xBopux (ychoro) Ha MJIH HaceJieHHSI | CTUMYJISITOD
2. Kinpkicts I1/1-xB0 i i
: Z[ pHUX, SIKi pO3ITOYaJIH JIiIKyBaHHS Y A MUIH Haceserms | STAMYILTOD
3BITHOMY POIIi
3. Kinekictb xBopux 3 AT <140/90 % CTUMYJISITOP
4. KinpkicTb xBopux 3 piBHeM reMornobiny 110-120 % CTUMYJISITOD
5. KinpkicTe xBOpuX 3 piBHEM remoriobiny < 110 % JIECTUMYJISITOD
6. KinpkicTh XBOpHUX 3 piBHEM reMoriodiny > 120 % JECTUMYJISITOD
7. Kinbkicte xBOpHX, sKMM BU3HauaBcs eKt/v % CTUMYJIATOD
8. Kinpkicth xBopux 3 eKt/v > 1.7 % CTUMYJISITOD
9. KinapKicTh XBOPUX, IKUM TOCTIIXYBaJIN BMICT KaJIBIIiIO % CTUMYJISITOD
(9
CUPOBATKU
10. KinbkicTh XBopux, y SKUX piBeHb Kablliio < 2.1 % JNECTUMYJISITOD
11. KinbKicTh XBOpHUX, Y SIKMX piBeHb KaJbllilo > 2.54 % NIECTUMYJISITOP
12. KinpkicTh XBOpUX, SIKUM TOCIIIKYBaJ BMICT (hochopy % CTUMYJISITOP
(0]
CHUPOBATKH
13. KinbkicTb XBOpuUX, y IKMX piBeHb ochopy > 1.45 % JIECTUMYJISITOD
14. KinbKicTh XBOPUX, SIKi OTPUMYBAJIM JIiKapChKi 3ac00U 3ati3a % CTUMYJISITOD
(0]
(JI33)
15. KinbkicTs xBopuX, sKi oTpumyBasin EC3 % CTUMYJISITOD
16. KinbkicTh XBopuX, sIKi JTIKYIOThCSI TOHAI, 3 POKU % CTUMYJISITOD
17. KinbkicTh nauieHTiB, siKi omMepau mpotsarom < 91 nHsa % JNECTUMYJISITOD
18. KinbKicTh manieHTiB, sIKi momMepau mpotsarom > 91 gag < 1 % JECTUMYJISITOD
(0]
POKY
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IIpoodoscenns Tabauyi 1

Ne . .
n/n IToka3nuk OauHuIA BUMIpY BB Ha peiATHHT
19. CwmepHnicts I1]1 xBopux % ECTUMYJISITOP
IV. Xsopi Ha XXH VT
1. KinbKicTb TpaHCIIaHTALIIM Y 3BITHOMY pOLIi Ha MJIH HaceJiIeHHSI | CTUMYJISITOD
2. KinbkicTh XBopux 3 GyHKIIIOHYIOUYUM TPaHCIIJIAaHTATOM Ha MJIH HaceJleHHS | CTUMYJISITOD
3. KixpKicTh XBOpPHUX 3 TTOPYIIIEHOIO (DYHKITIEIO TPAHCIUIAHTATY | HA MJTH HAaceJIeHHs | IECTUMYJISITOD
4. KinbpkicTh nmaiiieHTiB nepeBeneHux Ha '] % JECTUMYJISITOD
3. KinbKicTb XBOpUX, SIKi BTpaTUIU TPAHCIJIAHTAT % IECTUMYJISITOP
6. CMmeprtHicTh manieHTiB 3 TH nmpotsarom poky % JIECTUMYJISITOD
V. JlikyBanng xsopux Ha I'TTH
1. Kinbekicte mamientis 3 ['TTH I-11I ct. Ha MJIH HaCeJICHHSI | CTUMYJISITOP
2. KinbkicTe xBopux JikoBaHux Mmerogamu JH3T Ha MJIH HacCeJIeHHSI | CTUMYJISITOD
3. 3Jabe3neyeHicTh HaceJeHHs Ykpainu - yci Bunu JJH3T Ha MJIH HaCeJIeHHSI | CTUMYJISITOD
4. Kinbkicte nanientiB Ha I'TIH 3 moBHUM ofyXaHHSIM % CTUMYJISITOD
5. KinpkicTp naiienTiB Ha I'TTH 3 yacTKOBUM Oy>KaHHSIM % CTUMYJISITOD
6. Kinbkicts xBopux Ha I'TTH 3 mepexomom y XXH V crazii % JNIECTUMYJISITOD
7. CMepTHICTh Y BilIiICHHI peaHiMallii Ta/abo iHTeHCUBHOI % JIECTUMYJISITOD
Hedponorii
8. CwMeptHicTh xBopux Ha I'TTH B iHIIMX BigmiJIeHHSIX % JIECTUMYJISITOP
9. Kinpxicts xBopux Ha ['TTH 3 HeooxigHicTio JIH3T micisa % JIECTUMYJISITOD
BUITACKA

TonoBHUIT etamn aHajli3y JaHUX — 1ie (OPMYyBaH-
H$ 03HAKOBOI MHOXWHM i TAKUM YMHOM, 3a0e3MeyeH-
Hs iH¢pOpMaLiifHOI OJHOCIIPSIMOBAHOCTI MOKAa3HUKIB,
BCTAHOBJICHHSI JIOTIUHOrO 3B’SI3KYy MiX BEJIMUYMHOIO
O3HaK 1 y3arajbHIOIOYMM ITOKa3HWKOM, BU3HAYCHHS
MOKAa3HUKiB-CTUMYJISITOPIB i TOKa3HUKIB- 1ECTUMYJISI-
TOpiB. 3B’SI30K MiX MiCLIEM Y PEUTHUHTY i TOKa3HUKOM-
CTUMYJISITOPOM (HAIIpUKJIaJA, MOKAa3HUK «3abe3reyde-
HICTh JliKapssMU-HedposoraMu» Ha MJIH HaceJIeHHS

VYKpaiHu) € npsIMUM, OCKiJIbKM YMM Oijbllia KiJIbKiCTh
HepOoJIOTiB, TUM BUIIMKA peATUHT objacTi. [Hii mo-
Ka3HUKM MalOTh 3BOPOTHUI 3B’SI30K 3 pEMTUHIOM (Ha-
MNpUKIaA, CMEPTHICTb UM BTpaTa TpaHCILJIaHTaTy), — i
€ gectumyasaTopamu. B Tabnauui 1 et etan nogaHuii y
rpadi «BriuB Ha peATUHT».

IToka3HUKM CKJIAAOBUX CIelliali30oBaHOI MEeIUKO-
npodiTakKTUYHOI JOIOMOTM XBOPUM HE(PPOJIOTiuHOIO
npodinto B Ykpaini 3a 2020 pik nmogaHi y Tabnuugsx 2, 3.
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Tabauysa 3

CymapHa peiiTHHIOBa OIIHKA CHeNiaTi30BaH0i MeAUKO-NPO(MLIAKTHIHOI JONOMOTH XBOPHM
HedpoJoriuaoro npodimo B Ykpaini y 2020 poui

Micue B peidTHHTY AIMiHICTPATHBHA TEPUTOPiS Cyma 0aniB IopiBHsiHO 3 2019 pokom
1 XepcoHchKa 34 )
2 3akaprniaTchbka 32 0
3 M. Kuis 30 T
4 IBaHO-®paHKiBChKa 25 )
5 BonuHcbka 23 *
6 YepHiriBcbka 17 +
7 PiBHeHCbKa 13 \2
8 JIpBiBCHKA 9 +
9 Binaumeka 8 )
10 CyMchbKa 6 )
10 TepHominbCchKa 6 y
11 XMenbHULIbKA 4 +
11 Yepkacbka 4 s
12 3amnopi3bka 2 T
13 MukonaiBcbKa -1 \2
14 JloHelbKa -2 N
15 XapkiBcbKa -4 J
16 UYepHiBenbka -8 J
17 Kuromupcoka -10 2
18 JHimponeTpoBchka -13 A,
19 Onecpka -19 2

20 ITonraBcbka -24 2
21 KipoBorpaacbka -33 J
22 Kuiscbka -37 \
23 Jlyranceka -66 J

1- mokpatieHHs
- IOTipUIEHHS
+ - 6e3 3MiH

JaHi Tabauii 2 1eMOHCTPYIOTh CYTTEBE KOJUBaH-
HSI OTPUMAaHUX CTAHIAPTU30BaHUX HIU(PPOBUX 3HAYEHD
ycix 5 ckiramoBux ouiHku. CitiJ MiAKPECIUTH, 10 3Ha-
YyeHHs MeHI1Ie «0» MaloTh HeraTUBHE CTAHAAPTU30BaHe
3Ha4YeHHs, Oible «0» - TTO3UTUBHE.

CyMmapHa peWTHMHIOBa OIliHKa Cchelliaai3oBaHol
MeANKO-TIPOGIIAKTUUYHOI JOMOMOTU XBOPUM Heppo-
JioriyHoro npodijo rnogaHa y Tadauii 3.

ITopiBHsiHO 3 2019 pokoM cuTyallist IOA0 HaJaH-
Hs crelianai3zoBaHOl MeIMYHOI JOTTOMOTHU XBOPUM He-
(poJioriuHoroO NMpodijito 3arajaom moripimiack. Y 13
o0nacTax AepXaBu piBeHb CyMapHO1 0aJIbHOI OLIiIHKU
3HU3UBCH, y 5 — 3aquuiuBcs 0e3 3MiH. Jluie y 6 00-
Jactax Ta M. KueBi cymapHa 6aibHa OLliHKA MigABUIIM -
JIack.
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3a BeJIMYMHOIO CYMOIO iHTETPaJIbHUX MTOKA3HUKIB
Bu3HaYMIM ToI-3 06JacTi 3a KiJIBKIiCTIO JiKapiB-He-
¢pororiB (puc. 1), I'I-mammH (puc. 2), XBOpHX Ha

XXH VI'[1 a6o T[] (puc. 3, 4), xBopux 3 PyHKITIOHYIO-
YOI0 TPAHCTUIAHTOBAHOIO HUPKOIO (puC. 5) Ta malieH-
1iB 3 I'TIH Ha mMiH. HaceneHHs (puc. 6).

IBaHO-®paHKiBCbKa

m. Kuis

CymcbKa

YKpaiHa

Ton-3 obnacTi 3a KinbKicTio nikapis-Hedponoris
Ha MJIH. HaCeNeHHA

23,4
20,8
19,7
9,9
0,0 50 10,0 15,0 20,0 2

5,0

Puc. 1. Tor-3 o6acTi 3a KiJIbKiCTIO JlikapiB-He(POJIOTiB.

Ton-3 obnacrTi 3a KinbKicTio [-MmaLmnH

OpecbKa

|BaHO-PpaHKiBCbKa

BoAauHcbKa

YKpaiHa

Ha MJIH. HaceneHHA

79,5
77,6
73,9
41,3
00 10,0 20,0 30,0 400 50,0 60,0 70,0 80,0 90,0

Puc. 2. Ton-3 o6macri 3a kinbkictio I'/]-mammH.

YepKacbka

YepHiriBcbKa

I|BaHO-®paHKiBCbKa

YKkpaiHa

Ton-3 obnacTi 3a KinbKicTio xBopux Ha XXH VI,

Ha MJ1H. HaCeneHHA

0,0

50,0 100,0 150,0 200,0 250,0 300,0 350,0 400,0 450,0

Puc. 3. Ton-3 o6:acri 3a kinbkictio xBopux Ha XXH V [,
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Ton-3 obnacTi 3a KinbKicTio xBopux Ha XXH VN[,
Ha MJIH. HaCeJZ1IeHHA
MonTaBCcbKa 68,2
Opecbka 54,1
m. Kuis 52,7
YKpaiHa 22,3
0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0 80,0
Puc. 4. Ton-3 ob6nacTi 3a KinbKicTio xBopux HIiTt XXH V IT1/1.
Ton-3 obnacTi 3a KinbKicTio xBopunx Ha XXH VT
Ha MJIH. HaCeNneHHA
vapviscorc. | S 5
w Ko | M S S S 64
Nesiscora S M S S 635
sepsive I S <67
0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0 80,0
Puc. 5. Ton-3 o6:macri 3a kinbkicTio xBopux Ha XXP VT.
Ton-3 obnacTi 3a KinbKicTio nauienTis 3 IMH
Ha MJIH. HaCesleHHA
Proverncora N S S 1550
w. Kviic - S M S 95,0
Iawo-Opakiscoxa N I T 82,8
YkpaiHa q 30,3
0,0 20,0 40,0 60,0 80,0 100,0 120,0 140,0 160,0

Puc. 6. Ton-3 o6acri 3a KijbKicTio nauieHTis 3 I'TIH.
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Bucnosku. IlopiBusiHo 3 2019 pokom (tabia. 3.)
CTaH cIielializoBaHOI MeAUKO-Tpo(ilaKTUYHOI J0-
IMOMOTY XBOPUM HEPPOJOTIYHOTO MPOGITI0 MPOTATOM
2020 poky nmoripmuBcs y 13 obnactsax nepxasu! Jluiie
y 6 obnactax i M.Kuesi BiH mokpaniuses, ay 5 — 3a-
JMuBcs 6e3 3MiH.

HeobOxigHo 3amjaHyBaTU HIOHAWMEHIE 3-piyHY
Mporpamy iMIieMeHTalii Aep>KaBHUX Ta perioHaJIbHUX
3axO0/iB ISl TIOKpAlleHHs CIeliali3oBaHOI MeAUKO-
NpoGiTaKTUYHOI AOMOMOTU XBOPUM HE(DPOJOTiYHOTO
npodiJto, Hi OAHA 31 CKIaJ0BUX SIKOI HE BiMTOBia€E ce-
penHiM nmoxka3Hukam kpaid €C.
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Abstract. Fabry disease (FD) is an inborn X-linked lysosomal storage disorder resulting
from a—galactosidase A (a-Gal) activity deficiency in lysosomes. This results in the
accumulation of particularly globotriaosylceramide (Gb3) within Iysosomes in a wide
variety of cells. This study aimed to analyze the clinical presentation, findings and family
screenings of index cases, management and outcomes of FD patients in our center.

Methods. Data including demographic characteristics, personal history of comorbidities,
laboratory findings at the time of diagnosis were recorded. o — Gal activity was measured
in all males and females as initial analysis. The cut-off trigger was determined as 1.2
mmol/L per hour. Mutation analysis was performed in males and females with decreased
a — Gal activity as a diagnostic assay. In addition, mutation analysis was performed
change in females with normal a — Gal providing they have clinical signs or family
history for FD.

Results. The individuals from nine FD families were presented.

Conclusion. Screening for genetic diseases such as FD has crucial conclusions. The
detection of FD in an index case leads to appropriate therapy for that patient. Family
screening can be started and additional undiagnosed individuals can be detected.

Key words: Fabry disease, a—galactosidase A, proteinuria.
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Eprion ITapmakcus, Mepan Meme

XBopo0a Paodpi: K0CBig 0AHOrO LEHTPY
VYHiBepcuUTeT HayK po 310pOB’, HaBUajdbHUI rocriTaib iM. Kaprans Jlrotdi Kipmapa, Ctam0yn, TypeuunHa

Pestome. Xeopooa Pabpi (XP) — ye X-3uennena nizocomna xeopoba HAKONUYEHHS, AKA BUKAUKAEMbCS MYMA-
yiamu y eeni GAL A, wo npuzeodsms do Hedocmamuwvoi akmueHocmi a-earakmosudazu A, HaKonuveHHs enikocin-
eoninidie ma Hebe3neuHux 04 scumms yckaaonens. Memoro yiei pobomu 6y10 npoananizyeamu KAHiUHY KaApMuHy,
Hacaioku ma pe3yromamu AiKyeauus xeopux va XD y nawomy yenmpi.

Mani, ekaouarouu demoepagiuny xapakxmepucmuky, aHamHecmuyHi 0ani wodo cynymHix 3axe0proéams, Aa-
bopamopui Oani Ha momenm ecmarnosrents diaznozy XD Oyau npoananizeani ma npedcmasneri. Y sxocmi diacnoc-
MU4HO20 Mmecmy 8uKopucmogyearu ananiz mymauyii eeny a-GAL Ay 404106iKie ma JHciHOK 31 3HUNCEHOI AKMUBHICINIO
a-Gal. Kpim moeo, ananizyearu mymauii y scinok 3 HopmanrsHum o-Gal, 3a ymoeé HaseHocmi KAIHIYHUX 03HAK a60

cimetinoeo anamuesy XP.

Y po6omi npedcmasneno KAiHIYHY XAPAKMEPUCMUKY MA pe3yAbmamu CiMelino2o ckpuniney nayicumie 3 X0.

KnrouoBi cioBa: xeopoba Dabpi, a-earaxmosudaza A, npomeinypis.

Introduction. Fabry disease (FD) is an inborn X-
linked lysosomal storage disorder resulting from o—ga-
lactosidase A (a-Gal) activity deficiency in lysosomes
[1]. Several mutations in the GLA gene located in the
position Xg22 may cause decreased a-Gal activity. This
results in the accumulation of particularly globotriao-
sylceramide (Gb3) within lysosomes in a wide variety of
cells. Accumulation of Gb3 in the vascular endothelium
leads to microvascular obstruction and ischemic tissue
injury in various vital organs such as kidney, heart and
nervous system [2, 3].

Variable enzymatic activity leads to a wide spec-
trum of clinical manifestations in hemizygous patients.
Moreover, clinical manifestations of FD are highly het-
erogeneous depending on random X-chromosomal in-
activation in females [4].

The estimated prevalence of FD in males ranges
between 1/40000 and 1/117000 [5]. But the precise
prevalence is unknown due to female carriers and males
with the atypical disease. FD is known as a rare or or-
phan disease. However, a higher prevalence of FD was
reported in specific populations such as patients with
chronic kidney disease and/or left ventricular hypertro-
phy and/or stroke.

Leukocyte a-Gal activity as the initial diagnostic
assay is used in all males. Genetic mutation as an initial
assay is recommended in females due to the fact that
levels of a-Gal A activity can overlap with levels found
in controls.

Childhood intense and disabling neuropathic pain
(acroparaesthesia), angiokeratomas, hypohidrosis, ab-
dominal pain, postprandial diarrhea, corneal and len-

Ergiin Parmaksiz
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ticular opacities and mortal late complications as the
involvement of kidneys, heart, and brain [6] are the
clinical features of FD. Fabry nephropathy including
podocyte injury, proteinuria, and Fanconi syndrome,
might progress to end-stage renal disease throughout
the fifth decade of life [7] before enzyme replacement
therapy (ERT). Progression of kidney disease slows ef-
fectively with ERT in Fabry patients who are especially
in the early stages of Fabry nephropathy [8].

On the other hand, most of the females involve de-
layed onset of symptoms and milder progression. How-
ever, some of them with X-chromosomal inactivation
may present with severe clinical signs similar to those
seen in classically affected male patients.

Earlier diagnosis and initiation of treatment would
be expected to extend survival compared to the era be-
fore ERT [9].

In terms of treatment, the main goal is to replace
the missing or deficient enzyme (alpha-galactosidase A,
or a-Gal). Patients, especially at an early phase of the
disease, may get significant clinical benefits from enzyme
replacement therapy (ERT), such as beneficial effects on
the heart, kidneys, pain, and quality of life [10].

This study aimed to analyze the clinical
presentation, findings and family screenings of index
cases, management and outcomes of FD patients in
our center.

Materials and Methods. Study design. Hospital
records were evaluated retrospectively from 2006 to
2019. That was a case series observational study, pop-
ulation-based with design close to analytic historical
cohort study (particularly longitudinal).

Data collection. Data including demographic
findings (age, gender), personal history of comorbidi-
ties (chronic kidney disease, diabetes mellitus, systemic
hypertension), laboratory findings (serum urea, cre-
atinine, glucose, sodium, potassium, albumin, hemo-
globin, white blood cell, platelet counts) at the time of
diagnosis were recorded.
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The urine sample was also evaluated. Proteinuria is
defined as the presence of proteinuria which is discov-
ered by the use of a dipstick during urinalysis. If pro-
teinuria was detected, 24-hour urine sample was col-
lected to find the degree of proteinuria. Normal range
proteinuria was defined as proteinuria below 150 mg/
day. Microscopic hematuria is defined as the excretion
of more than two red blood cells per high-power field in
a centrifuged urine specimen.

Diagnostic Tools. A-Gal activity was measured
in all males and females as initial analysis. Since there
might be false-positive results with dried blood sample
(DBS) [11], we used the cut-off trigger as 1.2 mmol/L
per hour. This cut-off point was determined from the
ROC testing by the Archimed Life Science laboratory
in the center.

In our families, sequence analysis was used as
molecular testing method. Mutation analysis was per-
formed in males and females with decreased oo — Gal
activity as a diagnostic assay. In addition, mutation
analysis was performed in females with normal a-Gal
providing they have clinical signs or family history of
FD. However, we diagnosed FD with low a-Gal activ-
ity and clinical signs in some patients without genetic
tests due to some technical problems in the laboratory
during that period. In addition, enzyme activity and
clinical signs had been used for diagnosis in some other
patients before the introduction of mutations commer-
cially to the clinic. Standard questions were used to col-
lect data on patients with suspected FD (Table 1).

In addition, cardiological, ophthalmological, ear
and neurologic examinations of these patients were
performed by specialists. Index case was defined as the
first identified case in a group of related cases of FD.
Relatives of index cases were observed according to the
procedure.

56
Acroparesthesia
Syncope attacks

Symptoms resolved under ERT

Table 1
Questionnaire for patients with suspected FD

Acroparesthesia

Telangiectasia,angiokeratoma

Heat, exercise intolerance

Hypo- or hyperhidrosis

Mouth dryness

Stroke history

Hearing impairment

Frequent abdominal pain, Diarrhea

FD patients with/without ERT were followed up
periodically in our outpatient clinic for one to five years.

Results. A total of 56 (38 female/18 male) individ-
uals were evaluated. The cut-off trigger was 1.2 mmol/L
per hour for DBS. Thirty-eight (20 female and 18 male)
individuals had low a-Gal activity. We performed mu-
tation analysis for these 30 patients. In addition, we did
the mutation analysis for 18 females who had any symp-
toms without low a-Gal activity. We detected mutation
in 35 (22 female and 13 male) patients. We diagnosed
Fabry disease in 8 symptomatic patients with low -Gal
activity before the introduction of mutations commer-
cially to clinicians. The ratio of FD was 76.7%.

The individuals’ characteristics in each FD family
are presented below.

Family 1:

R.U., a 56-year-old man, the index case, was
the father of the family. He was screened during the
maintenance hemodialysis program and c[427G>A]
[P.[A143T] mutation was detected. In terms of his fam-
ily screening, mutation at the same locus was detected
in both his spouse (consanguineous marriage) and is
children. Family pedigree is shown in Figure 1.

57
Mild acroparasthesia
Follow up without ERT

26
Persistent proteinuria

37
Acroparesthesia

Proteinuria resolved under ERT  Angiokeratoma, Proteinuria Under ERT for a while

Under ERT

31
Proteinuria

38
Maculopapular lesions
Under ERT for a while

Lost to follow up Lost to follow up

Fig. 1. Pedigree of the family with ages of the members.
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Family 2:

F.A., a 25-year-old woman, was the index case in
this family. She presented with persistent microscopic
hematuria. She had a normal renal function without
proteinuria. Diagnostic examinations for hematu-
ria were clear. However, the mutation ( ¢.427G>A(p.
A143T) (p. Alal43Thr) (heterozygous) consistent with
FD was detected. This mutation previously was detect-
ed in patients with late-onset FD [12]. She has been
followed up with ERT since 2017.

23 individuals could be screened in her family and
12 patients had the same mutation. We found such a
high prevalence in this family due to the fact that en-
dogamy was very high in her family.

Her mother and father were relatives. In addition,
her maternal aunts married her paternal uncles and her
maternal uncles married her paternal aunts.

S.A., an 18-year-old man, was one of the cous-
ins of F.A. He had the same mutation with low a-Gal
activity. He had a normal renal function with normal

range proteinuria. Tortuosity of conjunctival and reti-
nal vessels was detected in his ophthalmological exami-
nation. He had also persistent acroparesthesia. ERT
was planned to be started for this patient.

Regarding 10 female individuals, five of them had
microscopic hematuria, three of them had a tortuos-
ity of conjunctival and retinal vessels; two of them had
mild acroparesthesia. Cardiologic examinations of all of
them were normal. None of them had proteinuria. They
were lost to follow up due to social conditions.

Family 3:

A.T., the index case, had nephrotic range protein-
uria with tortuosity of conjunctival and retinal vessels.
Hemizygotes. L275F(C>T) mutation was detected.
ERT could be started after transplantation. We extend-
ed family screening. Two brothers of index cases died
due to complications of renal failure before ERT. Most
of the individuals’ complaints gradually improved after
ERT. The family pedigree is shown in Figure 2.

(—"20

®

Malign anhylhmla
Mutation+
Undel ERT

o

Died due to renal failure

°

Refused to (ake ERT D>e<3
due (orenal failure

Proteinuria, Acroparesmesm Acmparesthesm Cnmea verticillaa Nermal enzyme level No symp(oms
UndEl ERT UndEl ERT

ERT Enzyme Replacement

Persistant pro(emuna cespite ERT

Chronic k\dney disease Mu(auor\ negauve
Cardiac problems
Under ERT

O

48 Mutation+
Nephrotic syndrome Refused to take ERT

Kidney transplantation
Under ERT
Low enzyme level, mutation+  Proteinuria Proteinuria

nuri
Acroparesthesia  Low enzyme level. Mutation+ Cornea verticillata ~ Low enzyme level, mutation+ Mutation+
No symptoms L“"“*"ZY"“*'E‘IE| MH\HNOVH Under ERT Under ERT Under ERT Under ERT

Protenuria Protenuria
Acvopares(hes\a Acroraveslhes\a
Mutation+  Normal enzyme level
Under ERT Mutaton -

Fig. 2. Pedigree of the family with ages of the members

Family 4:

F.B., a 45-year-old woman, whose sister was the
index case with low enzyme activity on hemodialy-
sis treatment, had proteinuria and hypertension. ERT
treatment was initiated.

S.B., an 18-year-old girl, sister of F.B, had pro-
teinuria since she was 9 years old. She had low enzyme
activity. Her biopsy revealed electron-dense deposits
by the electron microscope. Her proteinuria regressed
gradually with ERT.

Family 5:

F.E., a 53-year-old woman; her grandmother was
a hemodialysis patient, her mother turn out to be the
index case and was a peritoneal dialysis patient. She
had proteinuria with low enzyme activity. ERT was ini-
tiated.

F.E., a 20-year-old girl, daughter of F.E., had Sw-
yer syndrome with moderate mental retardation. She
had proteinuria with low enzyme activity. After starting
ERT, her proteinuria regressed and her mental situa-
tion partially developed, gradually.

Family 6:
N.C., a 33-year-old woman, presented with acro-
paresthesia, chronic kidney injury with proteinuria. She

demonstrated a low enzyme level. She has gotten ERT
for 2 years. Her kidney functions gradually improved
under ERT despite two pregnancies during that period.

A.B., 8 years old, daughter of N.C, had proteinuria
with the confirmed mutation. She has been followed up
by pediatricians without ERT for 2 years.

Family 7:

D.G., a 20-year-old man, had low enzyme level
and proteinuria. His family screening (his two sisters
and two brothers) was negative for FD. He has been
initiated ERT.

Family 8:

M.B., a 52-year-old man with proteinuria. He re-
fused to take ERT despite the presence of the mutation
and low enzyme level.

Family 9:

G.0., a 42-year-old woman with proteinuria, ac-
roparesthesia and multiple sclerosis symptoms such as
persistent headache. RT could not be initiated to her
due to normal enzyme levels with lack of mutation. We
believed that this was a Fabry patient tough we could
not find any mutation by sequence analysis. In terms of
this patient, there may be a missing pathogenic variant
detectable by just gene-targeted deletion/duplication
analysis.
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Discussion. FD is one of the most seen lysosomal
storage disorders. It can affect a broad range of vital
organs such as kidneys, heart, and brain. However, the
disease was always overlooked by clinicians due to non-
specific symptoms and lack of awareness among clini-
cians. Therefore, FD is usually diagnosed approximate-
ly with a delay of 20 years [13].

There is no cure for this disease. However, ERT
with the early diagnosis may prevent Gb3 accumulation
before impairment of vital organs. Therefore, detection
of the index cases may lead us to find undiagnosed pa-
tients by family screenings.

The mean endogamy ratio in Turkey is 23.2% re-
garding the data published in 2017 by the Turkish Sta-
tistical Institute [14]. 43 from 71 family members were
affected in the study of Yalin et al [15]. Therefore, we
tried to screen family members of index cases as much
as we can. However, in terms of social facts of our coun-
try, some family members especially male individuals
refused to be screened due to concerns and ignorance
of genetic diseases. Parallel to this, some of the patients
gave up treatment and lost to follow up. In addition, we
could not initiate ERT to four individuals due to social
security problems.

Our second family was one of the interesting fami-
lies in our data in terms of endogamy. All of these family
members married their relatives. Only one family mem-
ber married a non-relative individual.

Regarding twenty three screened family members
for Fabry disease, we detect mutation in 12 (52,1%) in-
dividuals.

In addition, we could not screen at least half of the
family members due to concerns about genetic diseases.
Therefore, the ratio of FD would be possibly higher
if we could complete all the screenings of the family
members.

Regarding the third family, S.S. was far relative
to the index case (see Fig 2). She had proteinuria, ac-
roparasthesia and multiple sclerosis symptoms. ERT
could not be initiated to her due to normal enzyme lev-
els with lack of mutation. We believe that there are still
unknown unique mutations in our country due to high
endogamy rates. Since ERT is very expensive, we did
not have a chance to give at least one dose of treatment
in order to see a response without health insurance.

Our fourth and fifth families had low enzyme activ-
ity with nephrologic manifestations of FD despite the

References:

presence of detected any mutation. ERT gradually im-
proved their symptoms. The molecular genetic testing
method used in FD is either sequence analysis or gene-
targeted deletion/duplication analysis. The proportion
of probands with a pathogenic variant detectable by se-
quence analysis is 95%. Identification of gene-targeted
deletions/duplications by Multiplex Ligation-depen-
dent Probe Amplification (MLPA) could be used if the
previous method is failed [16]. In our families, sequence
analysis was used as molecular testing method. There-
fore, we might miss some pathogenic variants detect-
able by just gene-targeted deletion/duplication analysis.

FD may affect vital organ systems including the
central nervous system. The risk of developing neuro-
psychiatric symptoms is increased in FD [17]. Regard-
ing members of the fifth family, one of them had mental
problems possibly due to FD. Her symptoms gradually
resolved after the introduction of ERT.

Inactivation of the X gene is random as mentioned
in the Lyon hypothesis, therefore in some women, se-
vere disease may be seen [18]. In our clinic, we detected
female individuals with persistent proteinuria and/or
chronic kidney disease in line with this data.

Diagnosis of FD is typically confirmed by bio-
chemical and/or molecular genetic testing. Over a
thousand mutations in the GLA gene have been iden-
tified [19, 20]. However, enzyme activity had been
used for diagnosis before the introduction of mutations
commercially. Therefore, we diagnosed FD with just
low enzyme activity and clinical signs and then started
treatment in some families.

Conclusions. Screening for genetic diseases such
as FD has crucial conclusions. First, the detection of
FD in an index case leads to appropriate therapy for
that patient. Second, family screening can be started
and additional undiagnosed individuals can be de-
tected. Third, genetic counseling can be provided to
those patients and the transmission of the disease from
generation to generation may be prevented by prenatal
screening.
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Abstract. The COVID- 19 pandemic, which originated in China and spread all over the world,
continues to be a significant public health crisis. Neutrophil to lymphocyte ratio (NLR) and
platelet to lymphocyte ratio (PLR) are valuable parameters that can be evaluated in routine

blood tests and provide information about the inflammation in many diseases.
This study aimed to evaluate the effect of NLR and PLR on mortality.

Methods. Our cross-sectional cohort study included patients who were hospitalized due to
COVID- 19 with positive polymerase chain reaction test results and patients whose test results
were negative at the time of the first admission to the hospital, but whose computed tomography
imaging was suspicious for COVID-19 and test results were found to be positive in repeated
tests during their hospitalization. Prognosis of the hospitalization outcomes was investigated and
discharge, hospital admission, intensive care unit (ICU) admission, and mortality data during

the 30 days were recorded and the relationship between these parameters was evaluated.

Results. The mean age of the patients was 57.5 £ 16.7 years. Cough was the most common
symptom and was present in over half of patients. Almost one-third of patients (27.1%)
had at least three symptoms at presentation. Both increased levels of NLR and PLR were

0ff>5.49) and 43.5% and 81.9% for PLR, respectively (AUC: 0.622, cut-off>228.13).

predictors in patients infected with SARS-CoV-2.

observed to significantly predict the mortality of patients with COVID-19 (p<0.001, p=0.001,
respectively). Sensitivity and specificity were 65.2% and 80.4% for NLR (AUC: 0.767, cut-

Conclusions. The present study has concluded that NLR and PLR are effective mortality

Key words: COVID- 19, hospital mortality, neutrophil to lymphocyte ratio, prognostic factors,

platelet to lymphocyte ratio.
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3HauyeHHs cHiBBigHOMIEeHHS HeHTpoditiB 10 JiMbonMTIB Ta CHiBBiAHOIIEHHS
TPOMOOIMTIB 710 JiM(OIMTIB Y MPOrHO3YBAHHI CMEPTHOCTI XBOPHX
indikoBanux SARS-CoV2

'Micbka ikapHs iM. Tipod. Ixemin Tairauoriy, BiaaiieHHs eKcTpeHoi Mmenunimau, Ctamoyi, TypeyunHa
2YuiBepcutet Kapabiok, MennuHuii akynsreT, Kapa6iok, TypeuunHa
3MepciHcpka MicbKa JikapHst, MepciH, Typeuyunna

“Micpbka mikapHs iM. Tipod. J1-p dxkemin Tamravorny, BigaileHHS iHPEKIIHHIX XBOpoO
Ta KJIiHi4HOi MiKpobioJorii, Ctam0yn, TypeuunHa

Pestome. [landemis COVID-19, axa eunuxaa ¢ Kumai ma nowupunace 6 ycoomy ceéimy, 3a1umlaemuCs 3HAUHUM
mseapem 6 eany3i 0xopoHu 300poe’s. Cniggionowenus neiimpoginie do aimgpoyumie (CHJII) ma cnissionouerns mpom-
oouumis do aimgpouumis (CTJI) — diaenocmuuni mapkepu, AKi MOJNCHA OUIHUMU 3a OONOMO20I0 3a2AAbHO20 AHANIZY KPO8i
ma Hadamu iHpopmayiio w000 HASIBHOCMI 3aNAALHO20 NPOUECY.

Hauwe docaioncennss mano na memi oyinumu 3Ha4eHHs Cnig8iOHOWeHHs Helumpoginié 0o aimpoyumie ma cniesio-
HOweHHs mpomoboyumis 00 Aimpouumia y npoeHo3yearui cmepmuocmi xeopux ingpixosanux SARS-CoV2.

Memoou. [lo nonepeuroeo Koeopmuoeo 00CAiOHCeHHs 8KAOUeH0 nayienmig, inpikosanux SARS-CoV2, axki maru
nozumuenuil pezyabmam IIJIP mecmy i nayicumu, pe3yasmamu SKux Oyau HeeamusHUMU nio 4ac nepuioeo 36epHeHHs1 00
JAlKapHi, ane gizyanizayis Komn tomepHoi momoepagii 6yaa nidospinor na COVID-19 ma manu nozumusnuii IIJIP mecm
nio yac no8mMopHoeo 38eperenHs ado eocnimanizauii. Ouino8anu pe3yabmamu AIKY8AHHS MAa CMEPMHICIb NPOMAOM
30 onie nicas niomeepdxcenus diaenozy COVID-19.

Pezyavmamu. Cepeoniil ik nayicumie cmanosug 57,5 = 16,7 poxy. Kaueav 0ys natinowuperivium CUMnmMomom i
0ye y Ginvut Hixie norosunu nayicumis. Maiince y mpemunu nayienmie (27,1%) 6yau npunaiiMui mpu cuMnmomu nio yac
eocnimanizayii. Buznaueno, wo niosuwenns asx CHJI, max i CTJI € mapxepamu cmepmuocmi nayienmie iz COVID-19
(p <0,001, p = 0,001, gionogiono). Yymausicms ma cneyugiunicmo mecmie cmarnoguna 65,2% it 80,4% ona CHJI (AUC:

0,767, epanuune snauenns> 5,49) ma 43,5% ii 81,9% oas CTJI (AUC: 0,622, epanuune snauenns> 228,13).
Bucnosku. CHJI ma CTJI € echexmusnumu mapkepamu 04s RPpOCHO3Y8AHHs KAIHIYHO20 nepediey ma cMepmHocmi

vy nauienmig ingpikoearnux SARS-CoV2.

Kmouosi cioBa: COVID-19, cocnimanvha cmepmuicms, cniggionouienns neiimpoginie 0o aimgoyumis, npo-
SHOCMUYHUL MapKep, Cnie8IOHOueHHs mpomboyumie 0o aimgoyumis

Introduction. Coronavirus disease 2019 (COV-
ID-19) was first identified in the Wuhan city of China
in December 2019. The COVID-19 pandemic, which
originated in China and spread all over the world within
a very short period of time, continues to be a significant
public health crisis [1]. According to data published by
the Republic of Turkey Ministry of Health on Septem-
ber 22, 2020, a total of 306,302 patients were diagnosed
with COVID-19 throughout Turkey and 7,639 patients
died due to the pandemic [2]. Supportive and empirical
treatment is given to the patients, but there is no specif-
ic treatment and vaccine yet. Identifying the risk factors
affecting the clinical course of the disease is of great im-

Oner Bozan
onerbozan@gmail.com

portance in determining the treatment approach to be
applied and predicting the prognosis of the disease [3].

Neutrophil to lymphocyte ratio (NLR) and plate-
let to lymphocyte ratio (PLR) are valuable parameters
that can be evaluated in routine blood tests and provide
information about the inflammation in many diseases
including cerebral hemorrhage, acute pulmonary em-
bolism, venous thromboembolism, and subarachnoid
hemorrhage [4, 5, 6]. In the study, the mean NLR
in healthy people was 1.70+0.70 (Range: 8.38, Min:
0.23, Max: 8.61) and the mean PLR was 117.05+£47.73
(Range:93.60, Min:19.11, Max:1598.77) [7]. A recent
study on COVID-19 has shown that patients with high
NLR have a worse prognosis [8]. In other similar stud-
ies, higher PLR values have been shown to be associ-
ated with an increase in length of stay in the hospital.
Studies have shown that these two parameters have
important effects in predicting hospitalization and
prognosis [9].
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This study aimed to investigate the prognostic
value of NLR and PLR in mortality among patients
with COVID-19 infection who applied to the pan-
demic hospital in the early pandemic period and were
hospitalized.

Materials and Methods. This cross-sectional co-
hort study was approved by the ethics committee of the
hospital where the study was conducted (48670771-
514.10-209). The study included patients aged 18
years and above, who were diagnosed with COVID-19
between 11.03.2020, the date when the first case was
identified in Turkey, and 26.04.2020. According to the
national guide published by the Ministry of Health, the
diagnoses of the patients were made based on the ex-
amination of the swab sample taken from the upper or
lower respiratory tract of the patients by PCR. Those
whose PCR result was positive were diagnosed with
COVID-19. Patients whose test results were negative
at the time of the first admission to the hospital, but
whose computed tomography imaging was suspicious
for COVID-19 and test results were found to be positive
in repeated tests during their hospitalization were also
included in the study.

The patients with missing information in their
files, those who did not apply to the emergency depart-
ment but were referred by an external center, and those
who did not have complete blood count results were ex-
cluded from the study. Leukocyte, neutrophil counts,
and hemoglobin values in admission day, length of stay
in the hospital, the reason for going to the hospital,
patients comorbidities (total number of comorbidi-
ties), and demographic data of the patients with SARS-
CoV-2, which were obtained from the hospital infor-
mation system, were recorded by emergency physicians
in the Case Form created via Google Forms.

Prognosis of the hospitalization outcomes was in-
vestigated and discharge, hospital admission, intensive
care unit (ICU) admission, and mortality data during
the 30-day period were recorded. The patients were
divided into two groups as the deceased and surviving
patients according to their clinical outcomes. Our pri-
mary outcome was the effects of NLR and PLR values

on 30-day mortality, and the secondary outcome was to
detect common signs and symptoms in admission day
in COVID-19 patients.

Statistical Analysis. The Kolmogorov Smirnov
and the Shapiro—Wilk test as well as graphical meth-
ods (skewness, kurtosis, histogram, Q-Q plot, and box-
plot) were used to check the normality assumptions of
the data. Normally distributed variables were presented
as mean * standard deviation, whereas non-normally
distributed variables were given as a median and inter-
quartile range. Categorical variables were presented as
numbers and percentages. The Independent Samples
t-test was used for normally distributed numerical vari-
ables, and the Mann-Whitney U test for non-normally
distributed variables when comparing two groups based
on the patient outcome, the setting, and NLR levels. To
compare the categorical variables, the Chi-square test
or Fisher’s exact test was used according to the expected
values in any of the cells of a contingency table were
below 5.

Independent predictors of mortality were investi-
gated with univariate and multivariate logistic regres-
sion models. Both clinically important and statistically
significant variables in univariate analysis were selected
to be included in the multivariate models. However,
if the variables showed a strong correlation with each
other, only one of them was included in the model. Re-
ceiver operating characteristic (ROC) curve analysis
was used to examine the relationship between mortality
and PLR and NLR. The method proposed by Delong et
al. was used for calculating the area under ROC curves
(AUCs) [10].

Jamovi project (Version 1.2.24) and JASP (Version
0.13.1) were used to analyze the data of the study. A
p-value <0.05 was accepted as statistically significant.

Results. Baseline characteristics of the whole study
group. Overall, 772 patients (48.4% females) whose test
was positive during hospitalization, were included in the
study. Table 1 shows the patients’ demographic data, ad-
mission symptoms, clinical outcomes, and some labora-
tory findings of the patients. The mean age of the patients
was 57.5 + 16.7 years (range 19-98 years).

Table 1

The patients’ demographic data, admission symptoms, survival status, and laboratory values
of the entire study cohort

M:a(n%i)/SD Median [IQR]
Age 57.5+16.7 58.0 [19.0- 98.0]
Sex (%)
Male 398 (51.6)
Female 374 (48.4)
Comorbidities
Hypertension (%) 276 (35.8)
Diabetes Mellitus (%) 213 (27.6)
Malignancy (%) 33 (4.3)
Asthma (%) 47 (6.1)
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Continuation of Table 1

M:a(n%iél) Median [IQR]

Coronary artery disease (%) 93 (12.0)
Cerebrovascular disease (%) 27 (3.5)
Chronic kidney disease (%) 56 (7.3)
Chronic liver disease (%) 8 (1.0)
Chronic obstructive pulmonary disease (%) 36 (4.7)
Number of comorbidities

<3 671 (86.9)

>3 101 (13.1)
Symptoms at admission
Fever (%) 266 (34.5)
Cough (%) 459 (59.5)
Shortness of breath (%) 285 (36.9)
Myalgia and muscle pain (%) 280 (36.3)
Loss of appetite (%) 29 (3.8)
Headache (%) 53 (6.9)
Diarrhea (%) 36 (4.7)
Nausea and vomiting (%) 69 (8.9)
Abdominal pain (%) 13 (1.7)
Chest pain (%) 13 (1.7)
Taste-odor loss (%) 10 (1.3)
Sore throat (%) 17 (2.2)
Number of symptoms (median [IQR]) 2.0[1.0, 3.0]
Number of symptoms (%)

<3 563 (72.9)

>3 209 (27.1)
Survival status (%)
Survived 680 (88.1)
Deceased 92 (11.9)
Hospitalization Setting (%)
Ward 671 (86.9)
Ward-to-Intensive care unit 77 (10.0)
Intensive care unit 24 (3.1)
Length of Stay in hospital (days) 10.6 £7.5 9.0 [0.0- 60.0]
Length of Stay in Intensive care unit (days) 1.4+5.0 0.010.0- 50.0]
Laboratory parameters
White blood cell count (103/uL) 6.9+3.7
Hemoglobin (g/dL) 125.7 £ 21.6 127.5 [115.0-139.0]
Neutrophil count (103/uL) 5.1+34 4.2[3.2-6.1]
Lymphocyte count (103/uL) 1.4+ 14 1.2[0.9- 1.6]
Platelet count (103/uL) 200.0 £ 81.5 188.5[148.5-236.0]
Neutrophil-to-lymphocyte ratio (NLR) 6.2+5.78 3.4[2.3-5.5]
Platelet-to-lymphocyte ratio (PLR) 180.8 = 115.3 153.0 [108.1-209.1]

Min: Minimum, Max: Maximum, SD: Standard Deviation

Cough was the most common symptom and was Comparison of the patient characteristics according
present in over half of patients. Almost one-third to the hospitalization setting. According to the hospi-
of patients (27.1%) had at least three symptoms at talization setting, patients’ demographic data and some
presentation. laboratory values of patients are shown in Table 2.
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Table 2
Comparison of the patients’ demographic data and some laboratory
values of the ward, ward-to-ICU, and ICU patients
Setting
Ward Ward-to-ICU

(n=671) and ICU (n=101) P-value
Age, mean = SD 56.3+16.9 65.6 £12.9 <0.001*
Sex (%)
Male 337 (50.2) 61 (60.4) 0.072**
Female 334 (49.8) 40 (39.6)
Comorbidities
Hypertension (%) 222 (33.1) 54 (53.5) <0.001**
Diabetes Mellitus (%) 168 (25.0) 45 (44.6) <0.001**
Malignancy (%) 27 (4.0) 6(5.9) 0.424**
Asthma (%) 43 (6.4) 4 (4.0) 0.462**
Coronary artery disease (%) 68 (10.1) 25 (24.8) <0.001**
Cerebrovascular disease (%) 18 (2.7) 9 (8.9) 0.005**
Chronic kidney disease (%) 41 (6.1) 15 (14.9) 0.003**
Chronic liver disease (%) 7 (1.0) 1(1.0) 0.999**
COPD (%) 24 (3.6) 12 (11.9) 0.001**
Number of comorbidities >3 70 (10.4) 31 (30.7) <0.001**
Symptoms on admission
Fever (%) 232 (34.6) 34 (33.7) 0.946**
Cough (%) 414 (61.7) 45 (44.6) 0.002**
Shortness of breath (%) 228 (34.0) 57 (56.4) <0.001**
Myalgia and muscle pain (%) 257 (38.3) 23 (22.8) 0.004**
Loss of appetite (%) 25 (3.7) 4 (4.0) 0.784**
Headache (%) 52(7.7) 1(1.0) 0.0227%*
Diarrhea (%) 30 (4.5) 6(5.9) 0.454**
Nausea and vomiting (%) 59 (8.8) 10 (9.9) 0.86%*
Abdominal pain (%) 10 (1.5) 3(3.0) 0.236**
Chest pain (%) 11 (1.6) 2 (2.0) 0.683**
Taste-odor loss (%) 10 (1.5) 0 (0.0) 0.375%*
Sore throat (%) 15(2.2) 2(2.0) 0.999**
Laboratory parameters
fnvl’;;eltfl‘s’c]’)d cell count (103/uL), 6.5+ 2.9 9.5+ 6.4 <0.001*
Hemoglobin (g/dL), mean £ SD 126.1 £21.4 123.5£22.3 0.284*
Neutrophil count (103/uL) 4.0[3.1-5.7] 5.8 [4.1- 8.6] <0.001***
Lymphocyte count (103/uL) 1.2 [0.9- 1.7] 0.9 0.7- 1.4] <0.001%**
Platelet count (103/uL) 190.0 [151.0- 234.5] 182.0 [132.0- 246.0] 0.469%**
NLR 3.2[2.2-5.0] 6.2 [3.7-9.9] <0.001***
PLR 151.3[107.7-200.0] 175.2 [114.5-273.1] 0.008***

COPD: Chronic obstructive pulmonary disease, ICU: Intensive care unit, NLR: Neutrophil-to-lymphocyte ratio, PLR:

Platelet-to-lymphocyte ratio

*  Independent samples t-test was used. Descriptive statistics were presented as meanz standard deviation for numerical

variables.

** Pearson Chi-squared or Fisher Exact test was used. Descriptive statistics were presented as number (%).
*** Mann-Whitney U test was used. Descriptive statistics were given as median [IQR]. IQR: Interquartile range
Bold p-values were accepted as statistically significant (p<0,05). IQR: Interquartile range, SD: Standard deviation
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Ward-ICU and ICU patients were significantly
older than ward patients and had more comorbidities.
Hypertension (HT), diabetes mellitus (DM), coronary
artery disease (CAD), chronic obstructive pulmonary
disease (COPD), cerebrovascular disease (CVD) and
chronic kidney disease (CKD) were significantly more
frequent in ward-ICU and ICU patients than in ward
patients. While cough, myalgia and muscle pain, and
headache were significantly more common inward pa-
tients than in ward-ICU and ICU patients, only short-
ness of breath was more common in Ward-ICU and
ICU patients. In addition, NLR and PLR were signifi-
cantly higher in Ward-ICU and ICU patients compared
with ward patients.

Comparison of patient characteristics according
to the survival status. Patients’ demographic data and
laboratory values of patients who died and survived are
exhibited in table 3. The deceased patients were older
than the discharge patients. Both numbers of comor-
bidities and frequency of HT, DM, CAD, CVD, CKD,
and COPD were higher in deceased patients than in
discharge patients. Cough, myalgia and muscle pain,
and headache were more common in the survived pa-
tients than in the deceased patients, whereas shortness
of breath was more common in the deceased group.
NLR and PLR were significantly higher in the deceased
than in the survived patients (Table 3).

Table 3
Comparison of the patients’ demographic data and some laboratory values between the survived
and deceased patients
Outcomes

Survived (n=680) | Deceased (n=92) p-value
Age, mean + SD 56.0 £ 16.7 68.5+11.6 <0.001*
Sex (%)
Male 343 (50.4) 55 (59.8) 0.116**
Female 337 (49.6) 37 (40.2)
Comorbidities
Hypertension (%) 227 (33.4) 49 (53.3) <0.001**
Diabetes Mellitus (%) 176 (25.9) 37 (40.2) 0.006**
Malignancy (%) 27 (4.0) 6 (6.5) 0.268**
Asthma (%) 43 (6.3) 4 (4.3) 0.609**
Coronary artery disease (%) 72 (10.6) 21 (22.8) 0.001**
Cerebrovascular disease (%) 17 (2.5) 10 (10.9) 0.001**
Chronic kidney disease (%) 42 (6.2) 14 (15.2) 0.003**
Chronic liver disease (%) 7 (1.0) 1(1.1) 0.999**
COPD (%) 26 (3.8) 10 (10.9) 0.006**
Number of comorbidities>3 74 (10.9) 27 (29.3) <0.001**
Symptoms on admission
Fever (%) 236 (34.7) 30 (32.6) 0.779**
Cough (%) 419 (61.6) 40 (43.5) 0.001**
Shortness of breath (%) 233 (34.3) 52 (56.5) <0.001**
Myalgia and muscle pain (%) 257 (37.8) 23 (25.0) 0.023%**
Loss of appetite (%) 27 (4.0) 2(2.2) 0.563**
Headache (%) 52 (7.6) 1(1.1) 0.034**
Diarrhea (%) 30 (4.4) 6 (6.5) 0.424**
Nausea and vomiting (%) 60 (8.8) 9(9.8) 0.914**
Abdominal pain (%) 11 (1.6) 2(2.2) 0.661**
Chest pain (%) 11 (1.6) 2(2.2) 0.661**
Taste-odor loss (%) 10 (1.5) 0 (0.0) 0.618**
Sore throat (%) 16 (2.4) 1(1.1) 0.709**
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Continuation of Table 3
Outcomes

Survived (n=680) | Deceased (n=92) p-value
Laboratory parameters
ngilg}’)‘i cell count (x103/uL) , 6.5+ 3.0 9.6+ 6.4 <0.001*
Hemoglobin (g/dL) , mean £ SD 126.1 +21.3 122.7 £22.9 0.175*
Neutrophil count (x103/uL) 4.0[3.1-5.7] 6.1[4.4-9.2] <0.0071%**
Lymphocyte count (x103/uL) 1.2 10.9- 1.7] 0.9 [0.6- 1.3] <0.001%**
Platelet count (x103/uL) 189.5 [151.0- 181.5[137.2- 0,396+

236.2] 230.0]

NLR 3.2[2.2-5.0] 6.6 [4.3- 11.4] <0.001%**
PLR 150.270([)?(())]6.8 188.392592]9.1 <0.001%**

COPD: Chronic obstructive pulmonary disease, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio

*  Independent samples t-test was used. Descriptive statistics were presented as mean= standard deviation for numerical
variables.

**  Pearson Chi-squared or Fisher Exact test was used. Descriptive statistics were presented as numbers (%).

**#* Mann-Whitney U test was used. Descriptive statistics were given as median [IQR]. IQR: Interquartile range

Bold p-values were accepted as statistically significant (p<0,05). IQR: Interquartile range, SD: Standard deviation

Comparison of patient characteristics according to
the NLR groups (below and above median). According
to the median of the NLR value, the patients were

divided into two groups, and these two groups were
compared with respect to comorbidities, symptoms,
and laboratory findings (Table 4).

Table 4
Comparison of the patient groups according to the NLR groups determined by the median
value of NLR in terms of patients demographic data and laboratory values
NLR Groups
Patients with NLR Patients with NLR
below median value over median value p-value
(<3.38) (n=384) (>3.38) (n=383)

Age, mean + SD 54.3+16.2 60.9 £ 16.5 <0.001*
Sex (%)

Male 164 (42.7) 231 (60.3) <0.001**

Female 220 (57.3) 152 (39.7)
Comorbidities

Hypertension (%) 119 (31.0) 157 (41.0) 0.005%*

Diabetes Mellitus (%) 99 (25.8) 113 (29.5) 0.284**
Malignancy (%) 12 (3.1) 21 (5.5) 0.152%*
Asthma (%) 24 (6.2) 23 (6.0) 0.999**
Coronary artery disease (%) 37 (9.6) 56 (14.6) 0.045**
Cerebrovascular disease (%) 9(2.3) 18 (4.7) 0.115%*
Chronic kidney disease (%) 22 (5.7) 34 (8.9) 0.124**
Chronic liver disease (%) 4 (1.0) 4 (1.0) 0.999**
COPD (%) 9(2.3) 26 (6.8) 0.005**
Number of comorbidities

<3 344 (89.6) 322 (84.1) 0.032%*

>3 40 (10.4) 61 (15.9) 0.032%*
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Continuation of Table 4

NLR Groups
Patients with NLR Patients with NLR
below median value over median value p-value
(<3.38) (n1=384) (> 3.38) (n=383)

Symptoms on admission
Fever (%) 139 (36.2) 125 (32.6) 0.336**
Cough (%) 234 (60.9) 222 (58.0) 0.444**
Shortness of breath (%) 123 (32.0) 160 (41.8) 0.006**
Myalgia and muscle pain (%) 144 (37.5) 135 (35.2) 0.567**
Loss of appetite (%) 18 (4.7) 11(2.9) 0.259**
Headache (%) 37 (9.6) 15(3.9) 0.003**
Diarrhea (%) 19 (4.9) 17 (4.4) 0.871%*
Nausea and vomiting (%) 35(9.1) 33 (8.6) 0.908**
Abdominal pain (%) 7 (1.8) 6 (1.6) 0.999**
Chest pain (%) 9(2.3) 3(0.8) 0.147**
Taste-odor loss (%) 6 (1.6) 4(1.0) 0.752**
Sore throat (%) 11(2.9) 6 (1.6) 0.329**
Number of symptoms on admission 2.0 [1.0- 3.0] 2.0 [1.0- 3.0] 0.190%**
Number of symptoms (%)

<3 274 (71.4) 286 (74.7) 0.340**

>3 110 (28.6) 97 (25.3)
Length of hospital stay (days) 8.0 [5.0- 12.0] 10.0 [6.0- 14.0] 0.004%**
Laboratory parameters
Kﬁ‘;ﬁfﬁlg‘f}d eslleonmi (AU L), 58424 8.1+4.3 <0.001*
Hemoglobin (g/dL), mean + SD 127.7 £ 16.7 125.3 +21.1 0.083*
Neutrophil count (x103/uL) 3.4[2.5,4.2] 5.714.2,7.7] <0.001%**
Lymphocyte count (x103/uL) 1.5[1.2-2.0] 0.910.7- 1.2] <0.001%**
Platelet count (x103/uL) 186.0 [152.0- 228.2] 191.0 [147.0- 245.5] (0.295%**
PLR 119.3 [94.3- 155.1] 195.9 [150.0- 276.1] <0.001***

COPD: Chronic obstructive pulmonary disease, ICU: intensive care unit, NLR: Neutrophil-to-lymphocyte ratio, PLR:

Platelet-to-lymphocyte ratio

*  Independent samples t-test was used. Descriptive statistics were presented as mean= standard deviation for numerical

variables.

** Pearson Chi-squared or Fisher Exact test was used. Descriptive statistics were presented as numbers (%).

*** Mann-Whitney U test was used. Descriptive statistics were given as median [IQR]. IQR: Interquartile range

Bold p-values were accepted as statistically significant (p<0,05). IQR: Interquartile range, SD: Standard deviation

Patients with NLR over the median value were
older than patients with NLR below the median value.
While male gender was more frequent with patients
with NLR over the median value, women were more
common in patients with NLR below the median value.
Length of hospital stay was longer, and the number of
comorbidities, frequency of HT, and CAD were higher
in patients with NLR over the median value. While
shortness of breath was more frequent in patients with
NLR over the median value, the headache was more

frequent in patients with NLR below the median value.
Moreover, PLR was significantly higher in patients with
NLR over the median value than in patients with NLR
below the median value.

ROC analysis to determine performance
characteristics of NLR and PLR to predict mortality.

The sensitivity and specificity values for NLR and
PLR to predict the mortality of the COVID-19 patients
are shown Fig. 1.
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Fig. 1. ROC curves for NLR and PLR in the prediction of the mortality (with the area under the curve for NLR=0.767,
and PLR=0.622) in the COVID-19 patients (n=772)

Both NLR and PLR significantly predicted
the mortality of the COVID-19 patients (p<0.001
p=0.001, respectively). NLR with a cut-off value
>5.49 predicted the 30-day mortality in hospitalized
patients with PCR+ with a sensitivity of 80.44% and

specificity of 65.2% (AUC 0.767, p<0.001). PLR with
a cut-off value of >228.13 predicted the 30-day mor-
tality in hospitalized patients with PCR+ with a speci-
ficity of 81.9% and sensitivity of 43.5% (AUC 0.622,
p=0.001) (Table 5).

Table 5

ROC analysis showing performance characteristics of NLR and PLR at given cut-off
values to predict the mortality

AUC Sensitivity Specificity Cut-off %95 CI P-value
NLR 0.767 65.22 80.44 >5.49 0.736- 0.797 <0,001
PLR 0.622 43.48 81.93 >228.13 0.586- 0.656 0,001

AUC: Area Under the Curve, CI: Confidence Interval, NLR: Neutrophil-to-lymphocyte ratio (NLR), PLR: Platelet-to-

lymphocyte ratio (PLR)

Univariate and multivariate logistic regression
analyses to determine the independent predictors of
mortality. To determine the independent predictors
of outcomes of COVID-19 patients, logistic regression
analysis was performed (Table 6). Variables that
statistically significant in univariate logistic regression

were included in the multivariate logistic regression
model. In multivariate analysis, age, white blood
cell count, and PLR (OR: 1.04, 1.15, and 1.00,
respectively) were found as independent associates of
mortality.
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Table 6
The results of the univariate and multivariate logistic regression analyses
Univariate LR Multiple LR
%‘;‘;g&? P(fz‘;:‘:e Adj. OR [95%CT] | Adj. P-value

Age 1.05[1.04-1.07] <0.001 1.04 [1.02-1.06] <0.001
Hypertension 2.27[1.47-3.53] <0.001 1.19[0.69-2.04] 0.528
Diabetes mellitus 1.93[1.23-3.02] 0.004 1.36 [0.80-2.31] 0.253
Coronary artery disease 2.50 [1.45-4.31] <0.001 1.31[0.71-2.44] 0.390
Chronic kidney disease 2.73 [1.42-5.22] 0.002 1.30 [0.62-2.71] 0.485
White blood cell count 1.19 [1.12-1.25] <0.001 1.15[1.08-1.22] <0.001
PLR 1.00 [1.00-1.01] <0.001 1.00 [1.00-1.00] 0.002
NLR 1.00 [1.00-1.01] 0.337 - -
Lymphocyte count (x103/uL) 1.23[1.16-1.31] <0.001 - -
Platelet count (x10°/uL) 0.96 [0.77-1.18] 0.686 - -

Dependent variable: Mortality, Adj.: Adjusted, CI: Confidence Interval, NLR: Neutrophil-to-lymphocyte ratio, LR: Logistic
Regression, OR: Odds Ratio, PLR: Platelet-to-lymphocyte ratio

Discussion. Neutrophils and lymphocytes have
been shown to affect the immune system and the patho-
genesis of many diseases. [11] It has been suggested that
neutrophil levels reflect the inflammatory state during
the progression of the disease, while lymphocyte levels
represent the immune responses [12]. It has been ob-
served that SARS-CoV-2 infection can cause a decrease
in T lymphocyte counts and worsen the prognosis of the
disease [13]. Inflammation caused by lymphocytes in
the lungs of patients with SARS-CoV-2 pneumonia was
shown in autopsy examinations [14]. In addition, there
are studies showing that lymphocytes cause cytokine
storm or immune hyperactivation. We think that it may
be caused by an inflammatory response in patients with
SARS-CoV-2 infection.

Platelets play an important role in coagulation, an-
giogenesis, immunity, and inflammation [15]. During
SARS infection, a decrease in platelet production and
an increase in consumption were observed. Endothelial
damage during viral infection and mechanical ventila-
tion, thrombocyte aggregation, pulmonary thrombo-
genesis, and megakaryocyte reduction were thought to
be effective causes of this decrease. In addition, throm-
bocytopenia can be seen as a result of the coronavirus
suppressing hematopoietic cells or bone marrow [16].

The NLR, a well-known marker of systemic in-
flammation and infection, has been studied as a predic-
tor of outcomes in many infections, including pneumo-
nia. In these studies, it was found that lymphopenia was
detected in most of the infected patients when labora-
tory tests were evaluated and that infection-related bio-
marker levels elevated and as a result, NLR and PLR
increased [10, 17-19]. Similar to the present study,
these rates were higher in the group of patients who were
admitted to the ICU and those who died compared to
patients with COVID-19 who were hospitalized in the

service [20, 21]. These results show that both NLR and
PLR can be used as prognostic markers.

High NLR and PLR values during hospitaliza-
tion were found to significantly increase the number
of deaths from any cause. In a cohort study of 61 pa-
tients, the NLR was reported to be the most beneficial
prognostic factor influencing prognosis in severe CO-
VID-19 cases [22]. The neutrophil count may be cor-
related with inflammation in patients with COVID-19.
Increased neutrophil count indicates the severity of the
disease. Furthermore, a decrease in lymphocyte count
can predict damage to the immune system. Therefore,
NLR can be used as a marker to reflect the severity of
inflammation or damage to the immune response in
patients with COVID-19 [23, 24]. High NLR during
hospitalization has also been associated with a longer
stay in the ICU and a higher need for respiratory sup-
port. A meta-analysis of six studies concluded that an
increase in NLR may be associated with the severity of
COVID-19 [16]. Early identification of the risk factors
for severe COVID-19 cases can facilitate the determi-
nation of appropriate supportive care and, if necessary,
accelerate access to the ICU.

In a study, when the cut-off point for NLR was ac-
cepted as 3.16, its sensitivity and specificity were found
to be 76% and 68%, respectively, and it was reported to
predict mortality [25]. In the present study, it was con-
cluded that NLR predicted mortality with 65.2% sensi-
tivity and 80.4% specificity when the cut-off point was
accepted as 5.49. The results show that the NLR can
serve as a powerful factor for predicting the incidence of
severe disease among patients with COVID-19 [26]. In
studies on PLR, when the cut-off point was accepted as
180, its sensitivity and specificity were found to be 77%
and 44%, respectively. Another study reported that its
sensitivity and specificity were 72% and 65%, respec-
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tively, when the cut-off point was accepted as 153.65
and that it predicted mortality. In the present study, it
was concluded that PLR predicted mortality with 43.5%
sensitivity and 81.9% specificity when the cut-off point
was accepted as 228.13. Another study described PLR
as a prognostic marker only when the highest platelet
levels were considered during hospitalization [9, 19,
27]. According to the results of the present study, both
NLR and PLR predict mortality.

The most common symptom in the present study
was found to be cough (59.5%), followed by shortness
of breath (36.9%) and myalgia (36.3%). Although fe-
ver (34.5%) was found to be the fourth most common
symptom in this study, the literature review showed
that it was reported to be the most common symptom
in other studies. Fever was reported to be followed by
cough and shortness of breath, respectively [28, 29].
Cough, myalgia, and headache are more common in
patients with a good clinical condition whereas short-
ness of breath was a more common symptom in patients
who were admitted to the ICU and those who died.

Among the patients included in the present study,
the most common comorbidities were HT (35.8%),
DM (27.6%), and CAD (12%), respectively. There
were more than three comorbidities in 101 (13.1%) pa-
tients included in the study. Among patients with CO-
VID-19, those who had comorbidities had worse clini-
cal outcomes than those with no comorbidity. The pres-
ence of HT, DM, CVD, CAD, CKD, and COPD was
found to have a significant effect on ICU admission and
mortality. The results of other studies in the literature
are compatible with the results of the present study [25,
29]. A more careful assessment of comorbidities at the
time of hospitalization can help predict the risk stratifi-
cation of patients with COVID-19.
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Abstract. Objectives: the objective of this paper was to study the levels of cellular hypoxia,
apoptosis controlling factors in children with steroid-sensitive and steroid-resistant
nephrotic syndrome.

Background: patients with steroid-resistant nephrotic syndrome (SRNS) represent
a challenging subset of patients with nephrotic syndrome who often fail standard
immunosuppression and have a higher likelihood of progressing to end-stage renal disease.
The search of the biochemical markers undergoing the steroid-resistance is under urgent
need.

Methods: an examination of kidney biopsies and blood of 56 patients (aged 10 to
15 years) with nephrotic syndrome was done. Conventional clinical investigations,
immunohistochemistry, immunoblotting were used in this study.

Results: patients with steroid-resistant nephrotic syndrome show an increased level of HIF-
1 alfa (a marker of cellular hypoxia) as compared to the control group and children with
steroid-sensitive nephrotic syndrome. Patients with steroid-resistant nephrotic syndrome
show a down-regulation of anti-apoptotic marker BcL-xL as compared to the control group
and children with steroid-sensitive nephrotic syndrome.

Conclusion: hypoxia-induces disorders and apoptosis activation markers are considered
to be included in the complex scheme predicting steroid-resistance in nephrotic children.

Keywords: treatment, nephrotic syndrome, HIF- 1o, BcL-xL, steroid-resistance.
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MouneKyJIsIpHi MapKepH, IO € NpeIUKTOPAMH CTEPOia-Pe3UCTEHTHOCTI
y AiTei 3 He()pOTHIHMM CHHIAPOMOM

'"Hanjionanbpauit Meagmunuuii yaisepcuret iMmeHi O.0. Boromonblist, Kuis, Ykpaina
2I1Y “Incrutyt Hedpoaorii HAMH Ykpainn”, Kuis Ykpaina

Pestome. Mema: memoro darnoi pobomu 0yn0 usuenHs pieHie KAIMUHHOI 2INOKCIl, hakmopie KoHmpoao anonmo-
3y y dimeli i3 cmepoid-uymausumu ma cmepoio-pe3ucmeHmHUM He@pomuHHUM CUHOPOMOM.

Axmyanvricms: nayicumu 30 cmepoio-pesucmenmuum Hegpomuunum curdpomom (CPHC) npedcmasnsioms
CKAQOHY nidepyny nayieumis, aKi 4acmo He MAiomv A0eK8amHoi mepanesmu4Hoi 8ionoeioi Ha cmandapmuy iMyHOCynpe-
CUBHY mepaniro i Maomo GinbuLy UMOBIPHICMb NPoPecy8ants 00 MepMIiHaAbHOI cmadii XPOHIYHO20 3aX60PHEAHHS HUPOK .
THowyk 6ioximiunux mapkepie, uio € npeduKmopamu cmiikocmi 0o cmepoioie, € Ha2anbHOW HeOOXIOHICMIO.

Memodu: npogederno docaioncennss bionmamie Hupox ma kpogi 56 nauienmie (y 6iui 6id 10 do 15 pokis) 3 He-
pomuunum cunopomom. Y ybomy 00CAIONCEHHT BUKOPUCTOBYBAAUCH 36UHALIHI KAIHIUHI 00CAIONCEHHS, IMYHORICMOXIMIS,
imyHobr0muHe.

Pezynvmamu: y nayicumie 3i cmepoio-pe3ucmeHmnum HeppomuuHUM CUHOPOMOM CROCMEPIeAEMbCS NIOBUUeHUL
pisenv HIF-1 anvpa (mapkep KaimuHHOI 2inoKcii) NOPIGHAHO 3 KOHMPOALHOI ePYNOI0 ma OiMvMU 3 UYMAUBUM 00 cmepo-
i0ie neghpomuunum cunopomom. Y nauienmie 3i cmepoio-pe3ucmeHmHuUM He@pOMUUHUM CUHOPOMOM CROCMEPIeAEMbCs
SHUJICEHHS PIBHIB eKcnpecii anmuanonmo3noeo mapkepa BeL-xL nopieusano 3 KOHMPOAbHOIO epynoio ma dimemu i3 cme-

POio-uymausum HehpomMuUHUM CUHOPOMOM.

Bucnoeok: nopywenus, wo sunuxaromo Ha ori KAimuHHOI 2inokcii, ma mapkepu akmusayii anonmosy, 0oUinbHO
BKAHOUAMU 8 KOMNACKCHY CXeMY OUIHKU NPOCHO3Y8AHHS cilikocmi 0o cmepoidi y dimeil 3 HehpomuuHUM CUHOPOMOM.
Kmouosi ciioBa: aixysanns, neppomuunuii cunopom, HIF-1a, BeL-xL, cmepoio-pezucmenmuicmo

Introduction. Nephrotic syndrome is a clinical
condition characterized by proteinuria, hypoalbumin-
emia, edema, and hyperlipidemia. Nephrotic syndrome
represents the most common primary glomerular dis-
ease in children and affects ~2 per 100,000 children
aged <16 years in Europe and the USA [1, 2].

There are many specific causes of nephrotic syn-
drome. These include kidney diseases such as minimal-
change nephropathy, focal glomerulosclerosis, and
membranous nephropathy. Nephrotic syndrome can
also result from systemic diseases that affect other or-
gans in addition to the kidneys, such as diabetes, amy-
loidosis, and lupus erythematosus [3].

At the time of the first presentation, ~80% of chil-
dren achieve complete remission within 4 weeks of
corticosteroid therapy and are classified as having ste-
roid-sensitive nephrotic syndrome (SSNS). However,
60%—70% of the patients initially classified as steroid
sensitive have >1 relapse. Among children who relapse,
30% will be further classified as having frequently re-
lapsing nephrotic syndrome or steroid-dependent ne-
phrotic syndrome [4].

Ievgeniia Burlaka
evghur1982@gmail.com.

Steroid resistance, defined as the absence of remis-
sion despite 4 weeks of therapy with daily prednisone
at a dose of 2 mg/kg/d, encompasses an even smaller
proportion of patients. Despite representing a smaller
proportion of nephrotic syndrome cases, patients with
steroid-resistant nephrotic syndrome (SRNS) have
proven more difficult to treat, with 36%—50% progress-
ing to end-stage renal disease within 10 years [5].

Main pathomorphological outcomes that apply to
kidney damage in nephrotic syndrome are glomerulo-
sclerosis, vascular sclerosis, tubule-interstitial fibrosis
[6]. Inflammation plays an important role in the devel-
opment and progression of chronic proteinuric kidney
pathologies and is the primary and persistent violation,
which underlies the pathogenesis of others. Renal his-
tology in chronic renal pathologies including nephrotic
syndrome is characterized by typical signs of inflamma-
tion i.e. infiltration with white blood cells, hyperemia,
fibrosis etc. In addition to inflammation, fibrosis has a
role in nephrotic syndrome. These disorders are accom-
panied by activation of the renin-angiotensin-aldoste-
rone system, oxidative stress, endothelial dysfunction
and others [6, 7, 8]. All mentioned above pathophysi-
ological violations might be accompanied by apoptosis.

Patients with steroid-resistant nephrotic syn-
drome (SRNS) represent a challenging subset of pa-
tients with nephrotic syndrome who often fail stan-
dard immunosuppression and have a higher likelihood
of progressing to end-stage renal disease. Appropriate
treatment of SRNS requires an adequate understand-
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ing of the historical treatment, renal histopathology,
and genetics associated with the disease.

The aim of this study is to analyze biochemical
markers related to cellular hypoxia and apoptosis ac-
tivation in children with SRNS.

Materials and methods. Patients. An examina-
tion of renal biopsies of 56 patients (aged 10 to 15 years)
with nephrotic syndrome hospitalized in the Pediatric
Nephrology Unit of the Children Clinical Hospital Ne7
(Kyiv, Ukraine) was done. All patients were treated ac-
cordingly to the national protocols. Among all patients
26 (46,4%) were with steroid-sensitive nephrotic syn-
drome, others — 30 (54,7%) showed steroid-resistant
nephrotic syndrome. Complex examination other than
conventional methods (inspection, monitoring blood
pressure, general and biochemical blood tests, deter-
mination of daily proteinuria, urinary sediment study
and concentration ability of the kidneys, ultrasound of
the abdomen etc.) done. The level of kidney function
impairment (stage of Chronic Kidney Disease, CKD)
was assessed by the value of glomerular filtration rate
(GFR). GFR was calculated by the Schwartz formula.
Patients with GFR<30 mL/min/1,73 m? were excluded
from the study.

Immunoblotting for detection of HIF-1a, BcL-
xL. Proteins solubilized in Laemmli sample buffer were
resolved in polyacrylamide gels by SDS-PAGE and
transferred to a polyvinylidene difluoride membrane.
Membranes were then blocked in 5% non-fat milk in

TBS-T (136 mM NaCl, 10 mM Tris, 0.05% Tween
20) and immunoblotted using the Mouse anti-Human
HIF-1alfa Ab (BD Transduction Laboratories, USA),
Ta Mouse anti-Bcl-xLL Ab (Cell Signaling, USA) and
actin mouse mAb (BD, Lexington KY, USA) for 1 hour
at room temperature. The actin mouse mAb was used as
a loading control. After three washes with TBS-T, the
membranes were incubated with secondary anti-rabbit
or anti-mouse antibodies labeled with horseradish per-
oxidase for 1 hour at room temperature. Membranes
were washed three times with TBS-T. The protein
bands were visualized by chemiluminescent substrate
ECL. Quantification of the protein content was done
by densitometric analysis.

Control values were obtained at the survey of 20
relatively healthy children (“Control group” later). In
this group, immunoreactivity to HIF-1 alfa and Bcl-xL
levels was taken as 100%.

Statistics. Statistical analysis was done using the
method of variation statistics (STATISTICA 6.0), Ex-
cel and nonparametric statistical approaches (Mann-
Whitney test). Results are presented as Mean = SEM.
P<0.05 was considered statistically significant.

Results. A total of 56 patients (aged 8 to 15 years)
with nephrotic syndrome were hospitalized in the Pedi-
atric Nephrology Unit of the Pediatric Clinical Hospi-
tal No7 (Kyiv, Ukraine) done. All patients were treated
accordingly with the national protocols. Characteristics
of patients are included into the given in Table 1.

Table 1
Group characteristics for participating patients
Characteristics Value

Age. years 12.29 £3.06
Body mass index 225+ 1.3
Sex (male/female) 29/27
Normal BP/AH 24/32
Steroid-sensitive type of nephrotic syndrome/ steroid-resistant

. 26/30
type of nephrotic syndrome
Average disease course, years 8.09 +2.26

BP — blood pressure, AH - arterial hypertension.

Previously, we reported the level of cellular hy-
poxia in children with nephrotic syndrome. HIF-1 alfa
is used as a marker of cellular hypoxia. We found in-
creased HIF-1 alfa in blood serum of all patients with
nephrotic syndrome as compared to the control group.
Moreover, dependence between the levels of renal in-
sufficiency (assessed by GFR) and cellular hypoxia has
been documented. The levels of HIF-1a in the group
with CKD I st. was detected at a level over excided the
control group value by 28.6% (p<0.01 compared to the
control group) and by 41,3% (p<0.01 compared to the
control group) in patients with CKD II-111 st. [9, 10].

In the current study, we analyzed HIF-1 alfa in
subgroups of patients with steroid-sensitive and steroid-
resistant nephrotic syndrome. The general level of HIF-
1 alfa exceeded the HIF-1 level of the control group by
36,02% (<0.01). Control group value set as 100. Com-
parison of steroid-sensitive and steroid-resistant groups
show that HIF-1 alfa is higher in the steroid-sensitive
group as compared to control by 25.7 % (<0.01). In the
steroid-resistant group HIF-1 alfa was detected at a lev-
el that is higher than the control group value by 40.1%
(<0.01) (Fig. 1, A-B).
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Fig. 1. Level of HIF-1a in plasma of patients with nephrotic syndrome and control group patients (A).
Level of HIF-1a in plasma of patients with steroid-sensitive and steroid-resistant nephrotic syndrome (B).

In our previous study, we evaluated the condition
of the apoptosis controlling system in children with
nephrotic syndrome. BcL-xL level as a marker of anti-
apoptotic defense used. We found a reduction of anti-
apoptotic protection in all children with nephrotic
syndrome and dependence on CKD level evaluated. In
nephrotic children with CKD, st 1. Bcl-xL expression
was reduced to 75.1% as compared to the control group,
and to 60.1% in the group with CKD st II-I1I (p<0.01
and p<0.001, respectively) [9, 10].
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In the current study, we analyzed BcL-xL in
subgroups of patients with steroid-sensitive and steroid-
resistant nephrotic syndrome. The total level of BcL-xL
was down-regulated in nephrotic children as compared to
the control group by 30.9% (p<0.01). Control group value
set as 100. Comparison of steroid-sensitive and steroid-
resistant groups show that BcL-xL expression was lower
in the steroid-sensitive group as compared to control by
27.8 % (p<0.01). In the steroid-resistant group, BcL-xL
was detected at a level that is lower than the control group
value by 41.1% (p<0.01) (Fig. 2, A-B).
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Fig. 2. Level of BcL-xL in plasma of patients with nephrotic syndrome and control group patients (A).
Level of BcL-xL in plasma of patients with steroid-sensitive and steroid-resistant nephrotic syndrome (B).

Discussion. While comprising a small minority
of the patients presenting with nephrotic syndrome
(8%—15%), patients with SRNS prove a particularly
challenging set of patients to manage and treat.
Currently, there are data regarding many of the
candidates predisposing to the phenomenon of the
steroid-resistance in nephrotic children.

The presence ofacirculating serum factorassociated
with SRNS has long been sought. In a seminal paper by
Savin et al [11], the association between a circulating

factor and disease activity was evaluated in patients
with recurrent FSGS. Serum samples were analyzed
in patients with FSGS pre-and postrenal transplant to
evaluate if the serum samples of patients with recurrent
FSGS increased glomerular-capillary permeability to
albumin. A permeability value was assigned to each
sample, with the lower permeability values indicating
poor glomerular-capillary permeability to albumin
and higher permeability values indicating increased
glomerular-capillary permeability to albumin [12].
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More recently, many factors, i.e., Vitamin D—
binding protein (VDBP), alpha-1 acid glycoprotein 1
(AGP1), alpha-1 acid glycoprotein 2 (AGP2), alpha-
1-B glycoprotein (A1BG), fetuin-A, prealbumin, thy-
roxine-binding globulin and hemopexin, and alpha-2
macroglobulin were measured and combined with urine
neutrophil gelatinase—associated lipocalin (NGAL),
were discussed as a players in development of steroid-
resistant typy of nephrotic syndrome [13]. However,
too few data about the quantification of the apoptosis
and apoptosis-related disorders in children with ste-
roid-resistat type on nephrotic syndrome.

It is accepted that proteinuria is a hallmark of glo-
merular disease, and the magnitude of proteinuria is an
adverse prognostic factor in varied nephropathies includ-
ing nephrotic syndrome. There is evidence that protein-
uria is a mechanism of kidney disease progression. A re-
duction in proteinuria is associated with a slower decline
in GFR. Enhanced albuminuria leads to the secondary
pathologycal prosecces — inflammation, hypoxia, fibro-
sis. Ischemia as a result of peritubular capillary loss or
hypoperfusion is also considered a major factor for the
progression of tubulointerstitial damage, which is closely
associated with impairment of renal function. Renal tis-
sue hypoxia induces profibrogenic responses and tubu-
lointerstitial injury, which includes degeneration, dedif-
ferentiation, cell death [14-16].

Moreover, hypoxia has been shown to induce
apoptosis, where HIF-1 plays a complex role. It has
also been demonstrated that the expression of HIF-1a
significantly correlated with apoptosis. This finding has
been shown in in vitro models [16].

References:

Conclusions. Here we show that HIF-1a is up-
regulated and anti-apoptotic factor BcL-xL is down-
regulated in children with nephrotic syndrome mean-
ing that chronic hypoxia is a factor predisposing distur-
bances in the system controlling apoptosis in this cohort
of patients. Our current data are in line with previous
results showing a dependence between the level of hy-
poxia, pro-apoptotic factor Bax and anti-apoptotic fac-
tor BcL-xL and stage of CKD.

Further study of the molecular markers, predicting
the steroid-resistance in nephrotic children, in
particular markers of the apoptosis controlling system
has proved critical in unraveling the pathophysiologic
mechanisms of disease and in guiding therapeutic
options. With further research in the field, it is likely
that new mechanisms will be implicated in the
pathophysiology of SRNS and further treatment options
can be elucidated to optimize treatment of this disease.

Conflict of interest statement. The work was cov-
ered by grant 0105U 0037609.

Author’s contribution to work:

Burlaka Ie.A.: literature search, study design
planning, samples collection, experimental work, data
analysis, manuscript writing and submission.

Bagdasarova L.V.: literature search, study design
planning, data analysis, manuscript writing and sub-
mission.

Acknowledgments. This work has been done with
support from the Nephrology Unit of Pediatric Clinical
Hospital Ne7 (Kyiv, Ukraine).

1. El Bakkali L, Pereira RR, Kuik DJ, Ket JCF, van 5. Trautmann A, Schnaidt S, Lipska-Zietkiewicz BS,
Wijk JAE. Nephrotic syndrome in the Netherlands: Bodria M, Ozaltin F, Emma F, Anarat A, Melk A,
a population-based cohort study and a review of the Azocar M, Oh J, Saeed B, Gheisari A, Caliskan S. et al.
literature. Pediatr Nephrol. 2011;26(8):1241—1246. Long-Term Outcome of Steroid-Resistant Nephrotic
doi: 10.1007/s00467-011-1851-8. Syndrome in Children. J Am Soc Nephrol. 2017;

2. Report of the International Study of Kidney 28(10):3055-3065. doi: 10.1681/ASN.2016101121.
Disease in Children Early identification of fre- 6. Hemmelgarn BR, Manns BJ, Lloyd A, James MT,
quent relapses among children with mini- Klarenbach S, Quinn RR. et al. Relation between
mal change nephrotic syndrome. A report of kidney function, proteinuria, and adverse out-
the International Study of Kidney Disease in comes. JAMA. 2010; 303(5):423-9. doi: 10.1001/
Children. J Pediatr. 1982;101(4):514—518. https:// jama.2010.39.
doi.org/10.1016/50022-3476(82)80692-6 7. Abbate M, Zoja C, Remuzzi G. How does proteinuria

3. FEddy AA, Symons JM. Nephrotic syndrome cause progressive renal damage? J Am Soc Nephrol.
in childhood. Lancet. 2003; 362(9384):629- 2006;7:2974—2984. doi: https://doi.org/10.1681/
639. doi: 10.1016/S0140-6736(03)14184-0. ASN.2006040377.

4. Nakanishi K, lijima K, Ishikura K, Hataya H, 8. Gordillo R, Spitzer A. The Nephrotic Syndrome.

Nakazato H, Sasaki S, Honda M, Yoshikawa N. Pediatrics in Review. 2009;30: 94-105. doi: https://
Japanese Study Group of Renal Disease in Children. doi.org/10.1542/pir.30-3-94.
Two-year outcome of the ISKDC regimen and 9 Byriaka led, Bagdasarova IV. Apoptosis as a mecha-
frequent-relapsing risk in children with idiopathic nism of the albumin-induced kidney damage in child-
nephrotic syndrome. Clin J Am Soc Nephrol. 2013; hood nephrotic syndrome. Ukr J Nephr Dial. 2018;
8(5):756-762. doi: 10.2215/CIN.09010912. 3(59): 25-30. doi: 10.31450,/ukrjnd.3(59).2018.04.

36 OpUriHOABHI HOYKOBI POBOTU YKPAIHCBKUIN XXYPHOA HEPPOAOTIT T Alanidy N22 (70) 2021


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3119807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3119807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3119807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3119807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3119807/
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.sciencedirect.com/science/article/abs/pii/S0022347682806926
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)14184-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)14184-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)14184-0/fulltext
https://cjasn.asnjournals.org/content/8/5/756
https://cjasn.asnjournals.org/content/8/5/756
https://cjasn.asnjournals.org/content/8/5/756
https://cjasn.asnjournals.org/content/8/5/756
https://cjasn.asnjournals.org/content/8/5/756
https://cjasn.asnjournals.org/content/8/5/756
https://cjasn.asnjournals.org/content/8/5/756
https://jasn.asnjournals.org/content/28/10/3055
https://jasn.asnjournals.org/content/28/10/3055
https://jasn.asnjournals.org/content/28/10/3055
https://jasn.asnjournals.org/content/28/10/3055
https://jasn.asnjournals.org/content/28/10/3055
https://jasn.asnjournals.org/content/28/10/3055
https://pubmed.ncbi.nlm.nih.gov/20124537/
https://pubmed.ncbi.nlm.nih.gov/20124537/
https://pubmed.ncbi.nlm.nih.gov/20124537/
https://pubmed.ncbi.nlm.nih.gov/20124537/
https://pubmed.ncbi.nlm.nih.gov/20124537/
https://jasn.asnjournals.org/content/17/11/2974
https://jasn.asnjournals.org/content/17/11/2974
https://jasn.asnjournals.org/content/17/11/2974
https://jasn.asnjournals.org/content/17/11/2974
https://pedsinreview.aappublications.org/content/30/3/94
https://pedsinreview.aappublications.org/content/30/3/94
https://pedsinreview.aappublications.org/content/30/3/94
https://ukrjnd.com.ua/index.php/journal/article/view/272/234
https://ukrjnd.com.ua/index.php/journal/article/view/272/234
https://ukrjnd.com.ua/index.php/journal/article/view/272/234
https://ukrjnd.com.ua/index.php/journal/article/view/272/234

Ukrainian Journal of Nephrology and Dialysis, 2 (70)’2021

Original Papers

10.

1.

12.

13.

Maidannyk VG, Burlaka EA, Bagdasarova IV, et
al. Role of hypoxia-induced apoptosis in chronic
glomerulonrphritis progression in children. Ukr J
Nephr Dial. 2014; 4 (44): 41-45. Available from:
https://ukrjind.com.ua/index.php/journal/article/
view/52/42.

Savin VJ, Sharma R, Sharma M, McCarthy ET,
Swan SK, Ellis E, et al. Circulating factor associ-
ated with increased permeability to albumin in
recurrent focal segmental glomerulosclerosis. N
Engl J Med. 1996;334(14):878—883. doi: 10.1056/
NEJM199604043341402.

Nourbakhsh N, Mak RH. Steroid-resistant ne-
phrotic syndrome: past and current perspec-
tives. Pediatric Health Med Ther. 2017;8:29-37.
doi: 10.2147/PHMT.S100803.

Bennett MR, Pleasant L, Haffner C, Ma Q, Haffey
WD, Ying J, Wagner M, Greis KD, Devarajan P.

14.

15.

16.

A Novel Biomarker Panel to Identify Steroid
Resistance in Childhood Idiopathic Nephrotic
Syndrome. Biomarker Insights. 2017;12: 1—11.
doi: 10.1177/1177271917695832.

Eltzschig HK, Carmeliet P. Hypoxia and inflam-
mation. N Engl J Med. 2011; 364(7):656—665.
doi: 10.1056/NEJMra0910283.

Du R, Xia L, Ning X, Liu L, Sun W, Huang C, Wang
H, Sun S. Hypoxia-induced Bmil promotes renal
tubular epithelial cell-mesenchymal transition and
renal fibrosis via PI3K/Akt signal. Mol Biol Cell.
2014 Sep 1;25(17):2650-9. doi: 10.1091/mbc.E14-
01-0044.

Volm M, Koomdgi R. Hypoxia-inducible fac-
tor (HIF-1) and its relationship to apoptosis and
proliferation in lung cancer. Anticancer Res.
2000;20(3A):1527-1533. Available from: https://
pubmed.ncbi.nlm.nih.gov/10928066/.

YKPQIHCKUM XXYPHAA HEPPOAOTIT Ta aiaaizy N2 (70) 2021

OpUriHOAbHI HaYKOBI POBOTU 37


https://ukrjnd.com.ua/index.php/journal/article/view/52/42
https://ukrjnd.com.ua/index.php/journal/article/view/52/42
https://ukrjnd.com.ua/index.php/journal/article/view/52/42
https://ukrjnd.com.ua/index.php/journal/article/view/52/42
https://ukrjnd.com.ua/index.php/journal/article/view/52/42
https://ukrjnd.com.ua/index.php/journal/article/view/52/42
https://www.nejm.org/doi/full/10.1056/NEJM199604043341402
https://www.nejm.org/doi/full/10.1056/NEJM199604043341402
https://www.nejm.org/doi/full/10.1056/NEJM199604043341402
https://www.nejm.org/doi/full/10.1056/NEJM199604043341402
https://www.nejm.org/doi/full/10.1056/NEJM199604043341402
https://www.nejm.org/doi/full/10.1056/NEJM199604043341402
https://pubmed.ncbi.nlm.nih.gov/29388620/
https://pubmed.ncbi.nlm.nih.gov/29388620/
https://pubmed.ncbi.nlm.nih.gov/29388620/
https://pubmed.ncbi.nlm.nih.gov/29388620/
https://journals.sagepub.com/doi/10.1177/1177271917695832
https://journals.sagepub.com/doi/10.1177/1177271917695832
https://journals.sagepub.com/doi/10.1177/1177271917695832
https://journals.sagepub.com/doi/10.1177/1177271917695832
https://journals.sagepub.com/doi/10.1177/1177271917695832
https://journals.sagepub.com/doi/10.1177/1177271917695832
https://www.nejm.org/doi/10.1056/NEJMra0910283
https://www.nejm.org/doi/10.1056/NEJMra0910283
https://www.nejm.org/doi/10.1056/NEJMra0910283
https://www.molbiolcell.org/doi/full/10.1091/mbc.e14-01-0044
https://www.molbiolcell.org/doi/full/10.1091/mbc.e14-01-0044
https://www.molbiolcell.org/doi/full/10.1091/mbc.e14-01-0044
https://www.molbiolcell.org/doi/full/10.1091/mbc.e14-01-0044
https://www.molbiolcell.org/doi/full/10.1091/mbc.e14-01-0044
https://www.molbiolcell.org/doi/full/10.1091/mbc.e14-01-0044
https://pubmed.ncbi.nlm.nih.gov/10928066/
https://pubmed.ncbi.nlm.nih.gov/10928066/
https://pubmed.ncbi.nlm.nih.gov/10928066/
https://pubmed.ncbi.nlm.nih.gov/10928066/
https://pubmed.ncbi.nlm.nih.gov/10928066/

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 2 (70)’2021

z\“'\an Jo(,/~

%

\e\)

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

= 0 Founders:

© \1 $ .. . :

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

o,
/°gy and » National Kidney Foundation of Ukraine
ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua
Original Papers I. Dudar'?, E. Krasyuk!, A. Shymova', Y. Hryhorieva',

doi: 10.31450/ukrjnd.2(70).2021.05

M. Malasaiev!, O. Fierients', I. Shifris?, V. Savchuk!2,
I. Burzhynska!, F. Prusskyi!

COVID-19 in patients with chronic kidney disease stage 5

Kyiv City Center of Nephrology and Dialysis, Kyiv, Ukraine
2SI “Institute of Nephrology NAMS of Ukraine”, Kyiv, Ukraine

Citation:

Article history:

Received February 2, 2021

Received in revised form
February 26, 2021

Accepted February 27, 2021

Dudar |, Krasyuk E, Shymova A, Hryhorieva Y, Malasaiev M, Fierients O, Shifris
I, Savchuk V, Burzhynska |, Prusskyi F. COVID-19 in patients with chronic
kidney disease stage 5. Ukr J Nephr Dial. 2021;2(70):38-47. doi: 10.31450/
ukrind.2(70).2021.05

Abstract. The study aimed to determine the frequency of COVID- 19, specific of process and the
mortality rate among dialysis patients with COVID- 19.

Materials and methods: The retrospective study included 764 patients with CKD VD, who received
dialysis treatment at the Kyiv City Center for Nephrology and Dialysis, which is the clinical base
of the Institute of Nephrology of the National Academy of Medical Sciences since September
1, 2020. until December 31, 2020. 155 patients were diagnosed with coronavirus disease. The
study was conducted in two stages. In the first stage, dialysis patients with coronavirus disease
were divided into groups depending on the severity of the disease.

The second stage of the study was determined the influence of age, duration of dialysis treatment,
gender, cause of chronic kidney disease VD, obesity, diabetes mellitus and cardiovascular
pathology on the course of coronavirus disease, as well as complications and mortality from
COVID-19 among the dialysis population.

Results: 155 cases of COVID- 19 were registered among 764 dialysis patients. Mild coronavirus
disease was diagnosed in 38 (24.5%) patients, moderate and severe in 64 (41.3%) and 53
(34.2%) patients, respectively. Oxygen support was required for 76 patients (79%), and artificial
lung ventilation was used for 17 (10.9%) patients. Factors associated with severe coronavirus
disease in this category of patients were found to be obesity (BMI> 30 kg / m?), diabetes
mellitus, concomitant cardiovascular disease, and the need for oxygen support. In this category
of patients, obesity (BMI1>30 kg/m2), cardiovascular disease, diabetes mellitus and require
supplement oxygen are associated with severe Coronavirus disease COVID-19. There was no
significant effect on the severity of coronavirus disease in the age of patients and duration of
dialysis treatment. The duration of treatment in patients with diabetes was significantly higher (p
<0.05), a direct strong correlation between BMI and duration of treatment was demonstrated.
Survival was significantly higher in the group of patients who did not require oxygen support
(78% vs. 56%) and had a BMI <30 kg / m? (87% vs. 37%).

Conclusions: the incidence of coronavirus disease among the dialysis cohort was 20.2% of
cases. Patients treated with peritoneal dialysis had a significantly lower incidence. Severe
coronavirus disease has been associated with obesity, cardiovascular disease, and the need for
oxygen support. Men were more likely to have COVID- 19 than women. There is no connection
between the severe course of coronavirus disease with the age of patients and the duration of
dialysis treatment. The duration of treatment of Coronavirus disease in the group of patients with
diabetes and high BM1I was longer. The following complications predominated in patients with
COVID- 19: thrombosis of arteriovenous fistula and atrial fibrillation.

During the study period, 20 (12.9%) deaths were registered. Patient survival was higher in the
group of patients without oxygen support and with a lower BM1.

Key words: coronavirus disease, chronic kidney disease, renal replacement therapy,
hemodialysis, peritoneal dialysis, diabetes, obesity, survival.
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COVID-19 y xBopux Ha XpoHiuHy xBopoOy HMpoK V]I cTamii
'KHIT «KuiBchbkuit MicbKUii IIeHTp Hedpostorii Ta mianisy», Kuis, Ykpaina
MY “Incruryt Hepponorii HAMH Ykpainn”, Kuis, Ykpaina

Pe3tome. Memoro pobomu 6ya0 eusnauumu wacmomy COVID- 19, ocobausocmi nepebiey ma semanvhicms ceped
X60pux, AKI AIKYHOMbCs 0ianizHUMU Memooamy HUPK080-3aMICHOI mepanii.

Mamepiaau i memodu: Jlo pempocnexmugHno2o 0ocaioxncennss 6yn0 exnioveno 764 xeopux na XXH V I cm., saxi
ompumyeanu aikyeaunsa dianrizom y KHII «Kuiscokuii micokuii yenmp Hegponoeii ma dianizy», wjo € KAiHiuHOW0 6a30t0
Y «Incmumym negpponoeii HAMH» 3 1 eepecns 2020p. no 31 epyous 2020 p. Y 155 xeopux 6ya0 diaenocmosaro Ko-
PoHagipycHy x60pob6y. Jlocaioxcents nposedero 6 dea emanu. Ha nepuiomy emani dianizni nayienmu 3 KOpOHABIPYCHOW
X60p000t0 0yAU NOJiNeHi HA ePYNU 3ANeHCHO 8i0 CIYNEeHs MAICKOCMI nepedizcy 3aX80pH8AHHS.

Ha dpyeomy emani docaioxcenns 6yn0 8U3Ha4eHO 8NAUE MAKUX (PAKMOPI6 K 8iK, CMambs, MpUanicmv NiKyeaHHs
dianizom, npuyuna XXH V /I cmadii, nasenicme oxcupints, yykposoeo diabemy, cepyeso-cyOuHHoi namonoeii Ha nepe-
Oie KOpoHABIpYCHOI X80po0dU, a MAKONC U3HAUEHI YCKAAOHeHHS 3ax60ptoeants ma semanvHicms 6id COVID-19 cepeo
dianiznoi nonyasayii.

Pezyavmamu: 6yno 3apeecmposano 155 eunadkie 3axeopiosanns Ha COVID- 19 ceped 764 xeopux, ski aikyiomocs
dianizom. Jleekuii cmyninb 3axX60pHo8anHs KOPOHABIPYCHOIO X6opoboto diaznocmosarno y 38 (24,5%) nayienmis, cepedniii
ma maxckuii cmynino y 64 (41,3%) ma 53 (34,2%) xeopux 6ionogiono. Kucnesoi niompumrxu nompebysanru 76 nayicH-
mie (79%), wmyuny eenmunsuiro neeens 3acmocosano 17 (10,9 %) nauienmam. Byao ecmanosneno, wo gakmopami,
acoyiiosanuUMU 3 MANCKUM nepebicom KopoHasipycHoi xeopobu 6 darnoi kamezopii xeopux € oxcupinus (IMT>30 ke/m?),
HAAGHICMb CYNYMHIX cepueso-CYOUHHUX 3aX80PH8AHb Ma HeoOXIOHicmb y KucHegil niompumuyi. He 6yso ecmanoeneno
8Ip02IOH020 BNAUBY HA MAICKICMb nepebicy KOPOHABIPYCHOI X80poouU IKY Xeopux i mpueansocmi aikyeanus dianizom. Yo-
AN08iKU Xeopinu yacmiwe, Hixc ucinku (p<0,05). Tpusanricmo aikysanus y xeopux, axi masu LIl 6ysa docmogipHo euujoro
(p<0,05) 6 nopieuanni 3 inwumu npuvunamu XXH. Ilpodemoncmposano npamuii cuabHuil KopeasyiliHull 36 930K Mixc
IMT ma mpusanicmro aikyaHHs.

Cmepmmuicms cmanosuna 12,9%. Busxcusanicmo 6yna 0ocmogipHo euuoro 8 nauieHmie, sKi He nompeoysanu
Kucresoi niompumru (78% npomu 56 %) ma manru IMT< 30 ke/m*(87% npomu 37%).

Bucroeku: pieenb 3axe0po6anocmi Ha KOPOHABGIPYCHY X60po0y ceped diariznoi koeopmu cmarnosus 20,2 % eu-
naokie. Xeopi, ki AiKYHOMbCs NEPUMOHEANbHUM 0iani30M MAAU OOCMOBIPHO HUNCHUL NOKA3HUK 3AX60PIOBAHOCMI, HINC
xeopi, aki aikyromocs eemodianizom (p=0,0024) ma eemodiagpinempauicro (p=0,0035). Taxckuii nepebdie KopoHagipycHoi
X60poOU ACOYIt08ABCS 3 ONCUPIHHAM, HASABHICMIO Cepuyeso-CyOUHHUX 3AX80PHEAHb MA HeOOXIOHICMIO Y KUCHe8Ii nio-
mpumuyi. Yonosixu xeopinu na COVID- 19 uacmiwe, Hixc acinku. He ecmanoenero 36°13ky majickoeo nepebiey KopoHagi-
DPYCHOI X80po0u 3 8iKOM X80pUX ma mpusansicmio aikyeanus diaaizom. Tpusanicmo aikyearnts 6 epyni nayienmie 3 11/l ma
sucokum IMT byaa 6invworo. Y xeopux na COVID- 19 nepesasxcaru HacmynHi yckAaOHeHH:: 3yNUHKA apmepio-8eHO3HOT
gicmyau ma gibpunayis nepedcepos.

3a nepiod docridncenns, 3apeecmposaro 20 (12,9%) eunadkie cmepmi. Buxcusanicmo nayicnmie 6yna euujoio é
epyni xeopux be3 KucHeeoi niompumku ma 3 menuwium IMT.

KiouoBi ciioBa: koponasipycna xeopoba, xponiuna x6opoba HUPOK, HUPKOBO-3aMiCHA mepanis, 2emooianis, ne-
pumoHeanvruil dianiz, yyKkpoeuii diabem, ONCUPIHHA, BUICUBAHICTD.

Bceryn. KoponasipycHa iHdexkiisi (COVID-19)
— 1Ie rocTpe iHdeKIiliHe 3aXBOPIOBaHHS AMXaJbHUX
LIJISIXiB, sIKe BIIEpIIE BUSIBJICHO Y JIIOOMHU B TPYIHI
2019 poky y M. ¥Yxanb (Kwurtaii). XBopoba posmoya-

Iynap Ipuna OnekciiBHa
irina_d@ukr.net

JIach SIK clajiaX, ajie IIBUIKO Iepepociia y MaHAeMilo,
OXOTIMBIIIY BCi KpaiHM cBiTy. Tak, cTaHOM Ha MOYaTOK
ciynsa 2021 poky, y cBiTi 3apeecTpoBaHO 87,6 MJIH. BU-
nankis 3axBopioBaHHg Ha COVID-19, 3 skux 1, 9 MiH.
BUMNAJKiB 3aBepIIMINCH JeTanbHO. B YKpaiHi Briepie
punagok COVID-19 6yB 3apeectpoBaHuii 3 0epe3Hs
2020 poky, a HampHUKiHII POKY iX KiJbKiCTh CTaHO-
Buia 1 099 493, 3 Hux 19 505 3aKiHYMIKUCH CMEPTIO.
3rigHo Hakazy MO3 Ykpainu Ne 2438 Bim 27.10.2020
POKY, MalliEHTaM 3 TSKKOIO CYNYTHBOIO MATOJIOTIEIO
(mexoMmIieHCOBaHUI ILIYKpOBUII HiabeT, iMyHOCYIIpe-
CHMBHI CTaHM, TSIKKa XpOHiYHA MaToJIOTisl AMXalbHOI Ta
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CeplEeBO-CYIMHHOI CUCTEMM TOLIO) MOKAa3aHO CTalli-
oHapHe JiikyBaHHsI 3 COVID-19 ta nmepeOyBaHHS i
1iJIOMOOOBUM CITOCTEPEXKEHHSIM MEIUYHOTO EPCOHA-
Jy. OJHUM 3 TaKUX KOMOpPOiAHUX CTaHIB € XpOHIYHA
xBopoba Hupok (XXH) 5 I cranii, ToOTO MauieHTH,
SIKi JTIKYIOThCS JiaJli3HUMU METOAaMU HUPKOBO-3aMic-
Hoi teparii (H3T) dopMytoTh rpyIy BUCOKOTO PU3UKY
HecrnipusgTansoro nepediry COVID-19.

3a manumu HallioHaJIbHOTO PEECTPY XBOPUX Ha
XpOHIYHY XBOpPOOYy HUPOK Ta MAli€HTIB 3 TOCTPUM
YIIKODKeHHSIM HUPOK B YKpaini y 2019 porii mianmis-
Humu Metomamu H3T mikyBammcs 8971 ocib, 3 HUX
reMo- Ta neputoHeasibHUM paianizom 8049 ta 922 ma-
uieHTH, BignmosigHo [1]. TMangemiss COVID-19 € oco-
0611BO HebesneuHoto s xBopux Ha XXH V]I cranii,
OCKiJIbKM apTepialibHa TilepTeH3is, LyKpOBUil niabeT,
CepLEeBO-CYIMHHI 3aXBOPIOBAHHS Ta iHILI KOMOPOigHi
CTaHM, a TaKOX Oe3rmocepeaHbO JiKyBaHHS iali3oM €
(akTOpamMu pU3KMKY TUCTPEC-CUHAPOMY, (HPOPMYBaHHS
SIKOTO CYTTEBO Moripiuye nporHo3. Ha >xanb, B cBiTi
iCHy€ HEIOCTaTHS KiIbKiCTh POOIT 1IOJ0 OCOOJIMBOC-
teii mepedbiry COVID-19 y naHoi kareropii maitieHTiB,
(akTOpiB pU3UKY, a TAKOX YACTOTH JIETAIbHOCTI CEPEN,
Jiafi3HO1 KOTOPTH, IO i BU3HAYUIIO aKTYaJIbHICTh Aa-
HOTO JOCJiI>KEHHS.

Meroo poGotu OyjI0 BU3HAYUTU  YACTOTY
COVID-19, ocobmmBocTi Tepebiry Ta JeTalIbHOCTI Ce-
pea XBOpUX, SIKi JTIKYIOThCS HiadisHuMu Metogamu H3T.

Martepianm Ta Metoau: /Io peTpOCIEKTUBHOIO
JIOCTiIKeHHSsT 6yJ10 BKIIoUeHOo 764 xBopux Ha XXH V
[ cT., 9Ki OTpUMYyBaIU JIKyBaHHS diali3HUMU METO-
mamu H3T 3 1 BepecHs 2020p. mo 31 rpyaHsa 2020 p. y
KHIT «KuiBchkuit Micbkuii LIeHTP HedpoJIorii Ta aia-
JIi3y», 10 € KAiHiuHoIo 6a3ow AY “IHctutyT Hedpo-
sorii HAMH VYxkpainu”. Cepen HuUX TeMmomianizom
(1) nmikyBamuch 655 manieHTiB, MepUTOHEATbHUM
miamizoMm (ITHO) - 109 xBopmx. 3a 9ac CIIOCTepeKeH-
Hs1 6ysio 3apeecTpoBaHo155 (20,2%) BunmankiB 3axBo-
ptoBanHsi Ha COVID-19. Hiarno3 «KopoHaipycHa
XBOpOOa» OyJ10 BCTAHOBJIEHO Y pa3i OTpUMaHHSI MO3U-
tuBHOTO pe3yabrary [TJIP 1o SARS-COV-2, B3storo
3 HOCO- 4Y¥ poTOrNOTKU. CepenHiil BiKk XBOpUX CKIIaB
55,4+ 14,2 pokiB, 40J0BikM craHOBUIU 66,4% (103
xBopux). B ctpyktypi XXH V ]I cT. OuIbIIICTh CTAHO-
BWJIW MALIEHTH 3 TJIOMEPYIOHE(PUTOM Ta IIYKPOBUM
niaberom (L) — 56(36,1%) ta 52 (33,5%) Binmosin-
Ho. ¥ 17 (10,9%) nauientiB XXH V cTanii po3BuHy-
Jlacs Ha TJii moJiikicrosy, y 18 (11,6%) xBopux Ha ¢ oHi
nienonedpury. [Mpuunnoro XXH V [I cT. y 12 xBopux
Oynu iHuI ypaxeHHs. [IuToma Bara XBopux 3ajJeKHO
Big npuunHu XXH nogaHo Ha puc. 1. B pocaigkeH-
HS He OyJIM BKJIIOUEHi PelUIi€EHTU HUPKOBOTO TPaH-
crtantaty 3 COVID-19, xBopi Ha rocTpe ypakeHHs
HUPOK Ha TJIi KOPOHAaBipyCHO1 XBOPOOU, sIKi TOTpeOy-
BaJIv JIIKYBaHHS [iai30M.
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MonikicTo3 IHWIi ypaxeHHA

Puc. 1. Xapakrepuctrka xBopux Ha XXH V]I cT. 32 HO30J10TiYHOI0 (POPMOIO 3aXBOPIOBAHHS

Ilpy BUKOHAHHI OOCHIIXEHHSI NOTPHMMAaHi IIpa-
BUJIa Oe3ITeKM TTalli€eHTiB, 30epeXXeHi mpaBa Ta KaHOHU
JIIOJICHKOI TITHOCTI, a TAKOXX MOPaJIbHO-ETUYHI HOPMU Y
BIAMOBITHOCTI 10 ocHOBHUX TmonoxeHb GSP (1996 p.),
KoHBeHLii Pagy €Bponu mmpo mpasa JTIOIUHU Ta bioMe-
muiuHy (Bim 04.04.1997 p.), I'enbciHCBKOI AeKmaparii
BcecBiTHBOT MeAUUHOI acolliallii PO eTUYHI IPUHIIUIIN
TMPOBeIeHHS HAaYKOBUX MEIMYHUX JOCTIIKEeHb 3a yJac-

TI0 monuHu (1964-2008 pp.) i Hakasy MO3 Ykpainu
Ne 690 Bin 23.09.2009 p. (3i 3MiHaMK, BHECEHUMU 3TifI-
Ho 3 Hakazom MO3 Ykpaiau Ne 523 Big 12.07.2012 p.),
€TUYHOTO KOJeKCY BueHoro Ykpainu (2009 p.).
JlocnimxeHHs TpoBedeHO B nBa eranu. Ha mep-
IIOMY eTarli JOCJiJXKEHHsI, Ha MiAcTaBi aHaji3y KJli-
HiKO-J1a00paTOpHUX (HASIBHICTH JIMXOMAaHKM, Miarii,
O3HaKM IUXaJlbHOI HEJOCTAaTHOCTi, IIIYHKOBO-KHWIII-
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KOBi MpOsIBY, 3MiHU MICUXiYHOTO CTaHY, PiBEHb JIEUKO-
LUTIB KpoBi, C-peakTUBHOIO 0iNKY), iHCTpPyMEHTAJIb-
HUX (JaHi PEeHTTEeHOJIOTIYHOro OOCTEXEHHS OpTaHiB
IPYIHOI MOPOXHUHU ab0 KOMIT I0TepHOI ToMorpadii,

MOKA3HUKIB caTypallii) Mali€eHTU 3 KOPOHaBipyCHOIO
XBOp0OOOIO OYy/JIM MOAiJEHI Ha TPYIU 3aJeXHO BiJ CTYy-
MEeHS TSXKKOCTI Mepediry 3axBOPIOBaHHS, KpUTEpPil
SIKOTO MoJaHi e Tabyui 1.

Tabauysa 1
Kpurepii po3noaiay XBopux Ha CTyHeHi TSKKOCTI mepediry KopoHaBipycHOi XBOpoou
Kpurepii TsKkOCTI
IMoxka3nuk
Jlerkuit Cepeaniii TsokKuit

Sa0,,% 95-99 82-94 <81
JInxomanka, t <38 38,5-39 >39
YacroTa 1UXaHHS, XB 17-19 20-35 IMonan 35
TTopyiieHHs cBigomMocTi 3a [1asro, 6anu 14-15 12-13 3-11
TacTpoiHTecTUHANBHI TOPYIIEHHS, OaIu 6-7 4-5 0-3
CTyniHb NOIIKOIXKEHHS JIET€Hb, Oanu 0-12 13-20 21-25
C-peakTUBHMI OiJTOK, MT/JT 3-7 8-11 >12
PiBeHb neiikouuTiB KpoBi, 10° 4-9 9,1-11,5 >11,6

Ha npyromy etamni gociinxeHHs 0yJ10 BUZHAYEHO
BIUIMB TaKUX (PaKTOPIB K BiK, TPUBAJICTh JIIKYBaHHS
niamizoM, crath, npuunHa XXHV]] cranii, HasiBHiCTh
oxupinHs, LIJI Ta cepueBo-CyIMHHOI MHaTOJOrii Ha
nepedir KOpoHaBipyCHOI XBOpOOM, a TaKOX BU3HA-
YeHO BiICOTOK JjeTanbHUX Bumaakis Bix COVID-19
cepen miamizHoi momyJsiii. CtaTucTuyHa 00poOKa Ta
MaTeMaTUYHUI aHali3 pe3yJibTaTiB JOCIiIXKeHHS 31~
CHIOBABCS MPOBEACHHSIM OOYMCICHHS BiTHOCHMX Ta
CepeHiX BEJIMYMH, KPUTEPIiB iX JOCTOBIpHOCTI. BuKo-
PUCTOBYBAJIMCh 3araJIbHONPUMHSATI y BapiallifiHiit cTa-
Tuctuli Kputepii Ct’rogeHTa (3a YMOB HOPMaJIbHOTO
po3snoniny), HemapameTpuyHuii U-kputepiit MaHHa-
YiTHi (3a yMOB pPO3IOAiNYy TMOKAa3HUKIB, BiAMiHHOTO
Bim HopMajnbHOTO). PisHMIIS BBaxkanacsl TOCTOBipHOIO
npu piBHi 3HaunMocTi p < 0,05. Kopensuiiinuii aHai3
MpoBOAMIN 3a KoedinieHToM kopesitii [Tipcona (r).

BuxxuBaHicTh aHanizyBanu 3a metogoM Kamnana-
Maiiepa, Bu3Havanu Jlor-paHroBuit Kpurtepiii. 3a Bu-
XiTHY TOYKY CITOCTePEXECHHS OYJI0 B3SITO ATy MOYATKY

3axBopioBaHHs Ha COVID-19. [TepBuHHOIO KiHIIEBOIO
TOUKOI0 OyJjla BU3HAYEHHICTh rOCIIiTajli3allii: BUIIMCKa
abo cMepTh Yepe3 Oyab-sIKy pU4YnHYy. Pi3HUIIS BBaXka-
Jacs moctoBipHoio pu p < 0,05.

Bci ogepxxaHi nmdpoBi JaHi onpalboBaHO 3 BU-
KOPUCTAHHSIM Cy4aCHMX METOJiB BapialliiilHOI cTaTUC-
TUKHU 32 JOIOMOTIOI0 MAaKeTy CTaTUCTUYHUX IPOTrpam
STATISTIKA for Windows 10,0.

PesyabTaTu. [IpotsaroM mociimkeHHs 155 maii-
€HTIB Ha XpOHiYHY XBopoOy HUpoK V]I cTanii 3axBopi-
au Ha COVID-19. Binbiny yactuHy xBopux (66,4 %)
CTaHOBWJIM 4YoJioBikM. HaftuacTimmMu ckapraMu Oyiu
nuxomanka (90,3 %), 3amMiiKa y CIIOKOI Ta IIpy He3Ha-
yHOMY (pizuuHOMYy HaBaHTaxkeHHi (54,1%), aHOCMis
ta apresist (24,9%), racTpoiHTECTUHAIbHI MOPYIIEH-
Hs1 (15,7%) ta mianrii (8,2%). [loenHaHHST AEKiIBKOX
ckapr BinMivanu 84,5 % mailieHTiB. 3a METOIOM Jia-
JII3HOI Teparii MalieHT! Ha XpOHIYHY XBOpOOy HHUPOK
V] cragii, siki 3axpopinu Ha COVID - 19 posninniucs
HACTYITHUM YMHOM (Tab. 2).

Tabauys 2
Bincorok xsopux Ha COVID-19 3aexxHo Bin gianizHoi MOAAIbHOCTI HIPKOBO-3aMiCHOI Teparii
Monanssicts H3T lginxlgl(ﬂl';:g I)[ﬂ::(;[.ng) KinbkicTb xn(:gn/x %H)a COVID-19
Temonianis 430 95/22,0
Iemoniaginbrpalist 225 50/22,2
INepuToHeanbHUI miaii3 109 10/9,1

AHaJli3 JaHMX MOKa3aB IO BiICOTOK XBOPHUX Ha
COVID-19 npu JikyBaHHI TeMO[ialli3oM Ta reMojia-
dinbTpaliieio OyB CITiBCTaBHUIA, B TOI Yac, K MATOMA
Bara I1/l-mamieHTiB Oyna OibII HiX BABiUi HUXUOIO.

Lle mosicHIOETHCS TUM, 110 HA BiAMiHY Big remopiaiz-
Hoi nonynsuii, IT/]- mauieHTH oTpUMYIOTH JIiIKyBaHHS
BIOMA, 1110 3MEHIIIYE iIMOBipHIiCTb iH(}piKyBaHHS SARS-
CoV-2.
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Hactynuum etamoMm po0OoTH OyJ0 BU3HAYUTHU BiICOTOK XBOPUX 3 Pi3HUM CTYyNEHEM TSXKKOCTI IMepeodiry

COVID-19 (tabu. 3).

Tabauys 3
Po3nogin xBopux 3a/Ie3KHO Bifl CTyNeHs TSKKOCTI nepediry KopoHaBipyCHOI XBOpoOH

IMoka3nuk Jlerkuii CepeHiii TsKKUi

(M £SD) (n=38) (n=64) (n=53)
Sa02,%!' 97,21£1,43 86, +1,37 79,9%1,65
JIuxomaHka, t2 37,410,2 38,14+0,03 39,240,1
YacTora JUxaHHs, XB> 17,4+1,2 25,2+1,4 35,7%£0,9
IopyienHs csimoMocTi, 6ann* 14,7£0,2 12,2+0,3 8,8+1,69
TacTpoiHTeCTUHAIBHI MOPYILIEHHS, Oann’ 6,7%0,2 6,4%+0,34 2,6£0,76
CryITiHb OIIKOIKEHHS JIETEHD, Gamm® 7,4£2.6 14,2131 22,7%1,65
C-peakTuBHUii GiOK, r/1’ 3,56%2,42 8,45+1,92 12,3742,63
PiBenn nevikouuTis®, 10° 5,37+1,87 10,2+0,5 12,4£3.6

IMpumiTku :

'P,-P,=0,0067, P,-P,=0,0058, P,-P,=0,057, P -P,=0,0081
P -P,<0,001, P,-P,<0,001, P,-P,<0,001, P -P,<0,001

P ,-P,=0,0105, P,-P,=0,0479, P,-P,=0,0479, P -P =0,0157
‘P ,-P,=0,0105, P,-P,=0,0233, P,-P,=0,0456, P -P,=0,0137
5P ,-P,=0,0067, P,-P,=0,0058, P,-P,=0,0057, P -P,=0,0081
6P -P,<0,001, P,-P,<0,001, P,-P,<0,001, P,-P,<0,001

P ,-P,=0,0105, P,-P,=0,0479, P,-P,=0,0479, P -P,=0,0105
“P,-P,=0,0105, P,-P,=0,0233, P,-P,=0,0456, P,-P,=0,0137

AHaJi3 OTpUMaHUX JaHUX TO3BOJUB KOHCTATY-
BaTH, 110 JIETKUI CTYyMiHb 3aXBOPIOBAHHS KOPOHABi-
pycHOIO XBOpoboto criocTepiraBcs y 38 (24,5%) na-
LIIEHTIB, a CepeHii Ta TSKKUHI CTYMiHb y 64 (41,3%)
Tta 53 (34,2%) xBopux BimmosigHo. KucHeBoi mia-

TPUMKH moTpebyBasio 76 manieHTiB (49%), mTyyHa
BEHTUJISILIS JereHb Oya 3acTocoBaHa y 17 XBopux.
ITpu anami3i pakTOpiB, aCOUIOBAHUX 3 TSKKUM TI€-
pebirom COVID-19, 6ynu oTpuMaHi HaCTYIIHI AaHi
(Taodm. 4).

Tabauysa 4
Anauni3 ¢akTopis, acomiiioBaHUX 3 TSKKICTIO epediry KopoHaBipycHOi XBOpoOH

IToka3nuk Jlerkmii Cepenniit TsKKui

(M £SD) (n=38) (n=64) (n=53)
Bixk, poku' 49,318,1 55,9+13,8 59,3+12,2
Crartb, 4/x> 25/13 43/21 36/17
IMT,xr/m3 22,1+ 1,8 27,8+ 1,95 36,4+ 3,12
TpuBamicTh JIiKyBaHHS, Micaii* 50,2421,8 48,6122,6 55,2432,1
Hagsnicts CC3, n (%) xBopux® 17 (44,7) 49 (76,5) 51 (96,2)
)I;I;(;iﬁgﬂicn y KACHEBIi# minTpumiii, n (%) 12.6) 26 (40,6) 49 (92.4)

[Mpumitku :

'P,-P,=0,077, P,-P,=0,065, P,-P,=0,095
’P,-P,<0,3451, P,-P,<0,281, P,-P,<0,185
*P,-P,=0,01, P,-P,=0,047, P -P,=0,045
‘P,-P,=0,105, P,-P,=0,233, P,-P,=0,456
°P,-P,=0,037, P,-P,=0,025, P,-P,=0,005
*P,-P,<0,001, P,-P,<0,001, P,-P,<0,001

AmHaizytoun nasi ta6s. 4 0yJa0 BCTAaHOBJIEHO, 110
(akTopaMm, acolLifoOBaHUMM 3 TSIKKUM IIepedirom Ko-

POHAaBipyCHO1 XBOpPOOU € OXUPIiHHS y NaHO1 KaTeropii
xBopux (IMT>30 kr/m?), cymyTHi ceplLieBO-CyIMHHI
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3axBopioBaHHA (CC3) Ta HEOOXiAHICTh Y KUCHEBI i/ - 3a pesyibTaTaMU KOpEJSLifHOro aHasi3y BCTa-
TpuMmi. [laHi Tabaulli cBinuaTh, 1110 YOJOBIKM YaCTillle HOBJIEHO HASIBHICTh CUJILHOTO OOEpHEHOro 3B’S3KY
XBOPIM Ha KOPOHAaBipyCHY XBOpPOOY B MOPIBHSHHI 3 MiX TpuBalicTio JikyBaHHS COVID-19 Ta HasgBHIiCTIO
xKiHkamu (p<0,05). He 6yno BcraHoBneHo BiporigHoi LI/ (r=-0,8899, p <0,001; puc. 2), a TaKoX CUJIBHOTO
Pi3HUIII CTYNEHIO TSIXKOCTI KOPOHABIPYCHOI XBOPOOU  MPSIMOTro - MixX TpuBaiicTio JikyBaHHS COVID-19 ta
3aJIeXKHO Bill BiKy XBOpUX Ta TpuBajocTi JikyBaHHa IMT (r=0,9403, p< 0,001; puc. 3)

JiamizoMm.

22 <

X r =-0,8899; p = 0.0000

HasBHicTb LykpoBoro aiabety

28

Tpupajicts JiKyBaHHS (JHI)

\s

Puc. 2. B3aeMo03B 530K IIyKpOBOTO /1iabeTy 3 TPUBAJIICTIO JiKyBaHHs (1- IIyKpoBMii fiabeT, 2 — iHIlIa HO30JI0Tis).

36

r=0,9403; p = 0.0000
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Puc. 3. Bzaemo3B 5130k IMT 3 TpuBaicTio JiKyBaHHSI.

AHaJli3yBalIucsl TaKoX YCKJIaJHEHHS Tepediry MaTKOBi KpoBoTedi, QiOpuisiiisa mepeacepab, TOCTpUit
KOPOHOBipyCHO1 xBopobu y xBopux Ha XXH 5/I cra- KopoHapHU#l CUHAPOM, TOCTPUI TCHUX03, KPOBOXap-
nii. CTpyKTypa yCKJIagHEeHb: TpOMOO3 apTepio-BeHO3- KaHHS MpeacTaBieHa Ha puc. 4.

HOI (icTynu, IJIYHKOBO-KMIIIKOBI KPOBOTEYi, HOCOBI,
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m Tpombo3 AB-dicTynu
LLInyHKOBO-KULWKOBI KpoBOTEYi
m dibpunauina nepeacepab

m locTpuit ncmnxos

2

m Hocosi KpoBoTeui
MaTKoBi KpoBOTEYi
M [OCTPUIN KOPOHA PHUA CUHAPOM

B KpoBOXapKaHHA

Puc. 4. YcknagHeHHS y XBOPUX Ha XpPOHIYHY XBOpoOy HMPOK V]I cTamii 3 KopoHaBipyCHOIO XBOPOOOIO

OTxe, MPOTIroM AOCTiAXKEHHSI, HaldacTiluiuMu
YCKJIIATHEHHSIMU Cepell XBOpHUX, sSKi IepeOyBaiu Ha
cTalioHapHOMY JiikyBaHHi 3 mpuBoay COVID-19 iH-
(exiiii, 6yau TpomM603 cyarHHoro noctymny (18/11,6%),
kpoBoxapkaHHs (14/9,03%), dibpunsiuisa nepencepib
(13/8,4%) ta Hocosi kpoBoteyi (12/7,74%).

3a mepioa IOCHiAXEHHSI BChOTO 3apeecTpoBa-
Ho 20 (12,9%) BunankiB cmepti. I[Ipu mociimkeH-

O 3asepuieHi

Hi BUXKMBAHOCTI 3a BMUXiIHY TOYKY CHOCTEpPEKEHHS
OyJio B3SITO OaTy noyatky JiikyBaHHsa COVID - 19.
IlepBrHHOIO KiHLIEBOIO TOYKOIO Oyjla cMepTh yepe3
Oyab-9Ky NpuuuHy. Pi3HULS BBaxanacsi JOCTOBip-
Hoto nipu p < 0,05.

byno mnpoaHanizoBaHa BWXMBAHICThb XBOPUX
3aJIeXKHO Bil HEOOXiIHOCTI y KUCHEBil MiATpUMIL
(puc. 5).

* IlensypoBani
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Puc. 5. KymynstuBHa 10151 BUXKMBIINMX XBOPUX 3aJI€KHO Bill HEOOXiMHOCTI B KMCHEBIi miaTpumii ( rpyma 1 - XxBopi, 5IKi 1o-
TpeOyBaiM KUCHEBOI MiATPUMKHU, Tpyra 2 -XBOpi, sIKi He TTOTpeOyBaJIM KUCHEBOI MiATPUMKH).

ITIponeMOHCTPOBAHO, 1110 BUKUBAHICTh XBOPUX €
JMIOCTOBIPHO BUILIOIO B I'PYMi NalliEHTIB, SIKi HE MOTpe-
OyBajii KMCHEBOI MiATPMMKMU B MOPiBHSIHHI 3 Malli€H-
TaMH, SIKi MaJii HeoOXimHicTh y KucHi (log-rank test;
p = 0,0468). 3okpeMa, KyMyJATUBHA TOJSI XBOPUX,
SKi Brokuin Ha 20-1 IeHb CIIOCTePeXKeHHSI, CTAHOBU -
na 56 % npotu 78 % B mepiiii Ta ApyTii rpymi Bim-
TMTOBiIHO.

Iomanpmmii aHaji3 0OCOOJMBOCTEl BMKMBAHOC-
Ti AaHOI Kateropii xBopux 3aiexHo Bin IMT no3Bosius
KOHCTaTyBaTH, 1110 noka3zHuk IMT € MapkepoMm BUXKHU-
BaHOCTI B 3a3HaYeHil MoIysilii. 3o0Kkpema, KyMyJIsiTUB-
Ha JIOJIST XBOPUX, SIKi BUKWIM, Ha 20-i1 IeHb CITOCTEpe-
JKeHHSI B TPYIIi 3i 3HaueHHSIM noka3Huka IMT < 30 xr/
M2 Tta B rpymi 3 IMT > 30 kr/mM2 cranoBuna 86 % rporu
37 % sinnosinHo (log-rank test; p = 0,00010) (puc. 6).
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Puc. 6. KymyasTuBHA J0JI1 BUXKUBLINX cepel XBOpUX 3aiexkHo Bim IMT.

Oorosopennsi. KoponasipycHa xBopo0a - iHGpeK-
LiiiHe, BUCOKOKOHTAario3He 3aXBOPIOBAHHS, SIKE 1e010-
Tye nuxoMmaHkoio (44%-98%), kauiem (68%-76%),
mianriero (18%) [2]. Cepem HemiamizHOI MOy
cMepTHicTb ckianae 1,4%-3,6%. Iangemiss COVID-19
€ ocobimBO HebesdneyHoro mist xBopux Ha XXH V]I,
OCKiJIbKM HasiBHICTb aptepiaibHOi rineprensii, LIJI,
iHIIMX KOMOPOiIZHMX CTaHiB Ta MOPYIIEHHS CUCTEMU
remMocrtazy € (akTopamMu pPU3UKY IUCTPEC-CUHIPO-
My Iopocaux, (hOpMyBaHHSI SKOTO CYTTEBO IIOTipIIyE
nporHos [3, 4]. IIportarom Haioro gocaiKeHHs OYII0
BCTaHOBJIEHO, 10 155 mamienTis (20, 2 %) Ha XpoHiU-
Hy XxBOpoOy HUpPOK V]I crapii, sKi JIKYIOTbCSI TEMO- Ta
MepUTOHEAJIbHUM [iali3oM y LIEHTPi, Majau IiITBEp-
mkennit giarHo3 COVID-19 3 1 BepecHs 2020 poKy 110
31 rpymas 2020 poky. PiBeHb rocmiTamizaliii ckiamgaB
97,4%. OTtpuMaHi IaHi PeCHOHOYIOThCS 3i CBITOBMMMU.
Tak, y Jlombapmii (Itamisg) gacTtora KopoHaBipyCHOI
XBOpOOH cepes, Tiaxi3Hoi momyJaLii craHoBuIa 26%, a'y
nianizHux HeHTpax IcraHii gaHui MoKa3HUK OyB y MeX-
ax 24 % [5, 6]. 3 inmoro 60Ky, 3a pe3yJabTaTaMH IPO-
BegeHoro mociimkeHHs y ®panuii, 3 2336 miamizHuUX
xBopux Juie 122 nauieHram (5,1%) 6ys10 BCTAHOBIIEHO
IiarHO3 KopoHaBipycHoi xBopobu, y Kanani — 4,6% [7,
8]. Yacrora COVID-19 Gyna 3miBcTaBHA Y MALEHTIB,
gKi aikyBanucs '] Ta reMoniadinbrpailiero, Ta Oyia ic-
TOTHO HUXKYOIO Y XBOPUX, SIKi JiKyBanucs I1/1.

Haiiuacrilumumu ckapraMu cepe XBOpUX 3 AiarHO-
3o0M COVID - 19 6yna nuxomanka (90,3 %), 3aguiika
(54,1%), Brpara Hioxy Ta cMaky (24,9%). Cxoxi maHi
orpuMaB LuisD’Marco, o6CcTeXUBIIN Aialli3Hy TTOMY-
Jsuio y Magpuni [9]. Y Kurai X, Hanpukiiag, oCHO-
BHUMMU cKapramu Oyiu auxoMaHka ( 51,4%) ta kaiesb
(36,3%) [10]. Crnix 3a3Ha4UTH, L0 MTOIIMPEHICTH MTAH-
nemii COVID-19, o0rpyHTOBYE 30iIbIIIEHHS KiJIbKOCTI
MmyOJIiKalliit, SKi BUBa4aloTh (PaKTOPU PU3UKY HECITPU-
SITJIMBOTrO Tiepediry KopoHaBipycHoi xBopoou. Ilepuri
nyOJiikauii BU3HAUYMIU PU3UK HECIPUSTIUBOTO Ie-
pe6iry COVID - 19 y xBopux 3 HagBHictio CC3 [11],

OUIbLI Mi3HI MOMYJSLiiHI TOCTiIXEHHS OCHOBHUMM
daxkTOpaMu PU3UKY JIETATHLHOCTI, [0 JOCSATAIN PiBHS
JIOCTOBIpHUX 3Hauye€Hb, BCTAHOBWJIM apTepiajbHy Ti-
neprensio, oxupinug Ta LI [12]. OxHak GiabLiicTb
13 IUX OOCHiAKEeHb HE BUIUISUIMA OKpPeMO MAalli€HTIB i3
BUCOKMM piBHEM MOJIMOpPOITHOCTI 3 BKJIIOYEHHSIM
XpOHIUHOI XBopoOu HUpoK. Ha cboromHi, omy0aiko-
BaHi JOCJiIXEeHHS mnepebiry KOpoHaBipyCHOI XBOpO-
Ou y XBOpHUX, fAKi JiKytoTbcs miamizom [13, 14]. OxHak
CIIUIBHUM, 11O 0 HUX, € HeBeJIMKa BUOiIpKa Ta BUCOKI
MOKa3HUKM JieTalIbHOCTI (25-52%). Binbiiicts aBTOpiB
HecnipusaTausuit nepedir COVID - 19 moeaHyooTh 3
CcepLeBO-CYAMHHUMU TTOisSIMU, OCOOJIMBO ITiJ Yyac roc-
mitanizauii [13], inwi - 3 moxwium Bikowm [11]. Jeski
aBTOPM BBaXaloThb, IO Hi OOUH i3 ¢aKTOpPiB PU3UKY,
110 Ma€ 3HAYCHHS y 3arajbHill momyJsiii (Bik, giaber,
OXUPiHHS, illleMiYHa XBOpoOa ceplis Ta XpPOHiYHi 00-
CTPYKTHMBHI 3aXBOPIOBAHHS JICTeHb) HE BIUIMBAE Ha 3a-
BEpLIEHHS XBOPOOM y remMomiajisHux nauieHris [15].
3rifHO OTpMMAaHUX HAMM JaHMUX OyJIO0 BCTAHOBJIEHO,
1o pakTopaMu, acoliiiOBAaHMMU 3 TSKKUM Tiepebirom
KOPOHAaBIpYCHOI XBOPOOM, y JAHOI KaTeropii XBOpux,
€ oxupinasa (IMT>30 kr/m?), 111, HasBHICTb CYITyT-
Hix CC3 Ta HeoOXigHICTh Y KUCHEBIil minTpumi. byno
MOBEAEHO, 1110 YOJOBIKM YacCTillle XBOPiJIM HA KOPOHA-
BipyCHY XBOpOOy B MOpiBHSIHHI 3 XiHKamMu. [1pu 11bo-
My He OyJ10 BCTAHOBJIEHO BipOrigHOI pi3HMIII B rpyrax
XBOPHUX 3 Pi3HUM CTYIIEHEM TSIKKOCTi Tepediry Kopo-
HaBipyCHOI XBOPOOU 3 BiKOM XBOPUX Ta TPUBATICTIO JIi-
KyBaHHs gianizoM. [1oniOHi pe3yabTaTu Oyj10 OTpUMa-
Ho i gocaigaukamu 3 @panuii [7]. GuillaumeL. BcTa-
HOBMB, 11O (haKTOpaMu, aCOLiHOBAaHUMM 3 TSKKUM
nepediroM KOpoHaBipyCHOI XBOPOOU € YOJI0OBiYa CTaTh,
HEeOoOXiMHICTh Y KMCHEBIN MiATpUMIIi, TiM(pOIIUTOTIeHis
Ta oxupiHHsg. A Marian Goicoechea . et al. mpoBiBIIHT
o0cTexkeHHs 36 miali3HMX XBOPUX 3 KOPOHABIPYCHOIO
XBOPOOOIO OifiIlIOB BUCHOBKY, 1110 LIYKPOBUI n1iabeT Ta
HasIBHICTh CEPIIEBO-CYIMHHUX 3aXBOPIOBaHb € IIPE-
MKTOpaMu Baxkoro nepediry COVID-19 [15].
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3a nepioj, MPOTSATOM SIKOTO TMPOBOAUIOCS AOCi-
JoKeHHs1, 3apeectpoBaHo 20 (12,9%) BumankiB cMepTi.
TToka3HUKM CBITOBOI CIMJILHOTH 111010 CMEPTHOCTI i-
aJli3HOI KOTOPTHU XBOPUX 3 KOPOHABIPYCHOIO XBOPOOOIO
pisHsaThes. Tak, Hanpukian, B Yxani 37 %, Manpuni
30 %, Itanii 25 %, Icnanii 10 % [16]. I[1poTe 6Ge3 cymHi-
BY 3aJIMIIAETHCS TOU (PaKT, 0 MOKA3HUKU CMEPTHOCTI
cepeq Aiani3HUX XBOPUX € HAbarato BUILIMMMU, HiX B 3a-
rajapHiit monysuii. Lle e pa3 10BOAUTH Te, 1110 KOPO-
HaBipyCHa XBopo0a € HaA3BUYailHO HEOE3MeUHOI0 s
MAalli€EHTIB 3 XPOHIYHOI0 XBOpoOo10 HUPoK V ]I cTanii.

BucnoBku. Yacrora COVID-19 cepen mocii-
JoKyBaHO1 koroptu xBopux Ha XXH V]I craaii ctaHO-
puna 20,2% Tta Gyna BipOrigHO BMILOIO IIPU JiKyBaH-
Hi remomnianizom (p=0,0024) ta remomiadinpTpalieio
(p=0,0035), Hix nepuToHealbHUM HiamizoM. [Ipu
LIbOMY JIETKWI CTymiHb Tepebiry KOpOHaBipyCHOL
XBOpPOOM Maju Maiixe uBepTh marieHTiB (24,5%), ce-
peaHiii Ta Baxkuii giarHoctoBaHo B 41,3% Ta 34,2%
XBOpMX, BinnmoBigHO. KucHeBOi MiATpUMKU MOTpeOy-
BaiM Maiixxe mojoBrHa xBopux Ha XXH V]I crapii 3
KOpOHaBipycHOI0 xBopobow (76/49,03%), 1wTy4HOi
BeHTUJIALIT Jeredb — 10,9% (17 xBopux). BusHaueHo,
1o ¢pakTopaMu, acoLliiOBAHUMMU 3 TSKKUM Tiepedirom
KOpoHaBipycHoi xBopobu € IMT>30 kr/m?, HasiBHi KO-
MOPOiHi ceplLeBO-CYyIMHHI 3aXBOPIOBaHHSI Ta HEOO-
XiTHICTb Yy KMCHEBIH MiATpUMIL.

JloBeieHo, 110 YacToTa KOPOHABIPYCHOI XBOpOOU
€ OIIBIIOI0 Y YOJIOBIKiB B MOPiBHSIHHI 3 XiHKamu. Boj-
HOYAac, He BCTAHOBJIEHO BipOTiTHO1 Pi3HUILi B TSXKKOCTI
nepediry KopoHaBipyCHO1 XBOpOOU 3aJIeXKHO Bij BiKy
XBOPUX Ta TPUBAIOCTI JiKYBaHHS Miali3HUMU METO-
namu H3T. KoHcTaToBaHO, 1110 TPUBAICTh JIiIKyBaHHS
COVID - 19 € BiporigHo Buioo y xgopux Ha XXH V]I

JlitepaTypa (References):

cranii 3 LI (p<0,05) Ta nawieHTiB 3 OiJIbll BUCOKMMU
3HaueHHssmu IMT (p<0,05).

HaityacTimuM yckiamHEeHHSIM cepell XBOpUX Ha
COVID - 19 6ynu TpoM003 CyAUHHOTO TOCTYIy, KPO-
BOXapKaHHs, QiOpusiLis nepeacepab Ta HOCOBI Kpo-
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Koediuient cmeprHocTi ckiaB 12,9%. BcraHos-
JIEHO, 10 HEraTMBHUMU MapKepaMU BIMXKMBAHOCTI
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Abstract. Coronavirus disease is a serious infectious disease that spread very rapidly. Coronavirus
not only impacts the general population but also a thread for health care providers. Besides, it
psychologically impacts health care professionals especially nurses.

Objectives. To explore the psychological impact of the COVID-19 pandemic on nurses working in
corona isolation units.

Methodology. A qualitative study was conducted using a phenomenological study design. Overall, data
were collected from 15 nurses working in tertiary care hospitals of district Nowshera. The study was
carried from Ist April 2020 to 20th May 2020. Permission was granted from the District Health Officer
of District Nowshera. Keeping the spread of the coronavirus in view, data was collected through semi-
structured in-depth telephonic interviews. Electronic consent was also granted from all the concerned
participants before data collection. Data were analyzed using Colaizzi’s 7-step method.

Results. A total of three themes were generated from the data; Stress, social isolation, and Coping and
Self-Care Styles. Nurses working in COVID-19 units experience stress due to constant duty change,
fatigue, change in duty placement, and work overload. Also, they experience social isolation due to the
fear of getting infected and the disease transmission to their family and other population. Coping and
self-care styles such as exercise, physical activity, facing the reality and religious beliefs are important
for the nurses to maintain their mental health.
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®ap3ana Jdanian', Ipdan Yina Xarrak?

IIcuxogoriynuii BB nanaemii COVID-19 na mencecrep:
SAKicHe 10C/iIKEHHS

'TIkoma meacecrep, Ilemasap, [Makucran
’JonoBHMI MeMopiaJabHui rocmitanb iM. Pammna Xycceiina Illaxiga I1a66i, Xait6ep-ITaxrtynxsa, [Takucran

Pestome. Koponasipycna xeopoba énausae He minbku Ha 3a2aAbHy NONYAAUIIO, dle MAKOXC | Ha MeOUYHUX npa-
UiBHUKIG.

Meuoro nawoi pobomu 6yn0 eusuumu ncuxonoeiunuil eniue nandemii COVID-19 na medcecmep, sxi npayrooms
¥ 8I00iNeHHAX NIKYB8AHHS KOPOHABIPYCHOI X80pobU.

Memodu. Ilposedeno skicHe 0ocaioxncenHs 3 UKOPUCIMAHHAM (PeHOMEHOA02IMHO20 OU3aliHy 00CAiONceHHs. 3aea-
A0M, Oani Oyau 3i6pani 6id 15 medcecmep 3 1 keimus 2020 poky no 20 mpasus 2020 poky. Jo36in 6y10 HAOAHO OKPYICHUM
meduunum npayisnuxom Hoewiepu. 3eancarouu Ha nowupenHs KopoHaesipycHoi xeopobu, dawi 30upanu 3a 0oNomMo2o
HaniscmpyKkmypoganux nozaubnenux mesegonnux inmeps’io. Ileped 360pom danux makosc 6yra Hadana eaeKmpoHHA
3e00a 6i0 ycix 3ayikasaenux yuacuukis. Jaui ananizyeaiu 3a 0onomo2oio 7-emantozo memody Koaaiyui.

Pesyasmamu. Bcvoeo 3 danux 6y10 cmeopeno mpu memu: cmpec, coyiansha i3oaayis, cmusi no00AanHs ma 00-
enady 3a coboro. Medcecmpu, siki npauioroms y nioposodinax COVID- 19, giduysaroms cmpec uepe3 nocmiiHy 3miny uep-
2YB8aHHS, 8MOMY, 3MIHY Micus pobomu ma nepesanmaicerusi. Kpim moeo, 6onu 8iouysaroms coyianvHy i30458uii0 yepes
cmpax 3apazumucs ma nepedauy xeopobu ceoiil cim i ma iHuwomy HacereHur. Buznaueno cymmesi 3mMiHu y n08CAKOeH-
HOMY dcummi medcecmep, a came MONCAUBOCMI 3AUMAMUCDH DIZUMHUMU BNPABAMU, Peani3ayis peairbHocmi ma penieiiini
NEePeKOHAHHS, BANCAUBE 051 30ePeCeH s C8020 NCUXIMHO20 300P08 .

Bucnoexu. Enidemis COVID-19 ncuxonoeiuno enausac na medcecmep. Kpim moeo, medcecmpu eiouysaiomp
cmpec ma coyianvhy i3045uit0. Medcecmpam makodc HOMPIOHO MAKCUMANbHE 30ePedNCeHHs 36UMHO20 CIMUAID JICUMMSL,
wob 30epeemu ceo€ ncuxiyne 300pos 5. Poav 6i00iny oxoponu 300p08’s 0yice 8axcausa 04s GUCBIMACHHS Yb020 NUMAHHS

ma HA0auHs HANelCHOI 0onomoau medcecmpam.

Kmouogi ciioBa: ncuxonoeiunuii snaue, COVID- 19, nandemis, meocecmpu.

Introduction. COVID-19 is initially identified
in Wuhan, China, its new emerging infectious disease
spread in china in December 2019 [1]. Initially, the
symptoms of the disease were just like pneumonia and
the disease was treated as pneumonia [2]. Wuhan, Chi-
na was highlighted and all the focus was on the outbreak
of the infectious respiratory disease with an unknown
cause. Worldwide, health care authorities immediately
pay attention to this killer disease after its confirmation
as COVID-19 [3]. COVID-19 was declared a pandemic
disease by the World Health Organization (WHO) on
11" march 2020 due to its rapid spread around the globe
[4]. Globally, a total of 37,704,153 confirmed cases are
reported including 1,079,029 deaths [5]. Around 20%
of COVID-19 patients experience severe disease symp-
toms, need oxygenation therapy, and critical care. Only
5% of COVID-19 patients require Intensive Care Unit
(ICU) admission and ventilation [6].

COVID-19 is an emerging disease and health care
workers are fighting on the frontline to control this dis-

Farzana Danial
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ease, helping and supporting the patients in rehabilita-
tion [7, 8]. Similarly, COVID-19 also has an impact
on health care workers and leads to certain problems
and challenges for this vital part of society. These prob-
lems include Personal Protective Equipments (PPEs),
need for extra staff, ventilators, beds, and isolation units
[9, 10].

Health care workers are the vital resources of any
country, their health and safety are important not only
for the care of patients but also for the control of any
outbreak of infectious diseases. The health care provid-
ers experienced severe stress, understaffing, anxiety,
stigmatization, comprehensive support, and mental
health problems during care of the patients with severe
acute respiratory syndrome (SARS) and the Middle
East respiratory syndrome (MERS), the diseases simi-
lar to COVID-19 [11, 12].

According to the studies, nurses working on the
front line and caring for patients with COVID-19 ex-
perience mental health problems, such as insomnia,
stress, depression, and anxiety [13]. Similarly, another
qualitative study also highlighted the psychological im-
pact of COVID-19 on health care workers, the health
care workers experience “being fully responsible for pa-
tients”, “challenges of working” and “resilience amid
challenges”.

COVID-19, Pakistan is also on the list of CO-
VID-19 affected countries. Health care providers es-
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pecially the nurses are fighting on the front line. The
health of the nurses is very important because the nurses
are the vital resource of the country and also the back-
bone of the health care system. There is not a single
study published in Pakistan to highlight the psychologi-
cal impact of COVID-19 on nurses taking care of coro-
navirus diseased patients. To support the nurses effec-
tively in this crisis, it is necessary to gain their insights
and to explore the psychological impact of COVID-19
on nurses working in corona units. The basic purpose
of the study is to explore the psychological impact of
COVID-19 on nurses taking care of COVID-19 patents
in Khyber Pakhtunkhwa, Peshawar, Pakistan.

Methods. Research Design. A phenomenological
method was used to qualitatively analyze the psycho-
logical impact of COVID-19 on nurses working in the
COVID-19 unit taking care of patients infected with
the coronavirus. The empirical phenomenological ap-
proach is one of the best approaches to explore the psy-
chological impact of COVID-19 on participants. This
scientific approach focuses and guarantees the authen-
ticity of gathered experiences of participants according
to scientific standards.

Study subjects. A total of 15 nurses taking care
of COVID-19 positive patients were recruited using a
convenient sampling method. All these nurses were re-
cruited from tertiary care government hospitals (Qazi-
Hussain Ahmad and Districh Headquater Hospital) of
district Nowshera, Khyber Pakhtunkhwa. The study
was carried from It April 2020 to 20*" May 2020. The
nurses working in COVID-19 wards and taking care of
conformed COVID-19 positive patients for at least two
weeks and volunteers to participate in the study were
included in the study.

Interview guide. The interview questions were de-
signed using literature, taking opinions from experts,
and reviewing previous studies. The following questions
were asked to explore the psychological impact of CO-
VID-19 on nurses talking care of COVID-19 patients.
(1) What are the main psychological feelings of nursing
care providers for COVID-19 patients? (2) What are
your coping strategies? (3) What are your insights in the
face of the epidemic? (4) What has changed in your life?
(5) How do you cope with changes in your work and
life? (6) What are your thoughts and feelings about this
anti-epidemic task?

Data collection. Keeping in view the spread of
COVID-19 and to improve the care of COVID-19, it
was difficult to conduct a face-to-face interview be-
cause it was risky for both the participants and the re-
search. Therefore, data were collected through semi-
structured in-depth telephonic interviews. Initially,
the list and characteristics of the nurses working in
COVID-19 units were gathered from the nursing of-
fices of the hospitals. Afterward, the nurses were con-
tacted through a telephonic call. The aims and objec-
tives of the study were shared with the participants.
Verbal and electronic (WhatsApp) consents were
taken for the participants before the collection of the
data. Proper times were fixed with the participants in
their off-times with mutual agreement. The partici-
pants were assured that all the information will be kept
confidential and the interview will be collected only by
the first author. Approximately, it took 40 to 50 min-
utes to complete the interview of one participant. All
the interviews were recorded in a voice call recorder.
The participants were allowed to discontinue the in-
terview at any time. Data collection was stopped after
data saturation.

Ethical Consideration. The study was approved
from ethical review board of Nowshera Medical Col-
lege. Permission was granted from the hospital directors
of concerned hospitals. Approval was also granted from
District Health Officer Nowshera.

Data analysis. After 24 hours of the interview, the
recordings were transcribed. Colaizzi’s phenomeno-
logical analysis method was used to analyze the data.
Data were analyzed by two researchers independently
by listing and reading more than two times. Codes and
themes were extracted from the data.

Results. A total of 15 nurses were included in the
study. Nine out of 15 nurses were female and more
than half (53%) nurses were from the age group 31-
40 years old. The majority (73%) nurses were married
and more than half (53.33%) nurses were bachelor
in nursing degree holders. The majority (53.33%) of
nursing staff were having experience between five to
ten years while 26.66% of nursing were an experience
of fewer than five years and only 13.33% of nurses
experienced between 11 to 15 years. Results of par-
ticipant’s socio-demographic characteristics are dis-
played in Table 1.

Table 1
Demographic profile of the population, (n=15)
Frequency | Percent (%)
Gender
Male 6 40
Female 9 60
Age (years)
< than 30 years 3 20
31-40 years 8 53.33
> than 40 years 4 26.66
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Continuation of Table 1

Frequency Percent (%)

Marital Status

Unmarried 4 26.66

Married 11 73.33
Education

Diploma Nursing 7 46.66

Bachelor in Nursing 8 53.33

Master in Nursing 0 0
Experience

< than 5 years 4 26.66

5-10 years 8 53.33

11-15 years 2 13.33

16-20 years 1 6.66

> than 20 years 0 0

Three themes were generated from the data analy-
sis, these themes are Stress, social isolation, and Coping
and Self-Care Styles.

Theme 1: Stress. Overall, all (n=15) the participants
express stress due to covid-19 spread. Work overload, fa-
tigue, change of duty placement, and change in nurse’s
roster are certain factors that lead to stress among nursing
staff. Participants express that duty in the corona unit;
regular uses of personal protective equipment and pro-
longed duty lead to severe fatigue (Fig. 1).

e
¥ Y

) STRESS (e

\ /

overload

/ change of
duty
p

lacement

Fig. 1. Stress Among Nursing Working In Covid-19 Units.

“Normally we perform 8 hours shift but in corona
unit, we perform 12 hours shift, I felt very restlessness
after completion of my duty” (n=8).

“I put on the covid-19 protective gowns and other
protective equipment’s before entering in the unit and
put it off after duty shift. It makes me very tired because
these kits are very uneasy” (n=3).

“I cannot stretch my legs and my body in this tight
protective kit, all the day standing and prolong duty
make me very tired and I feel pain in my legs” (n=15).

Nursing staff also express that the spread of cov-
id-19 also increased the intensity of the workload. Also,
the roster is changing to maintain staffing for the corona
units. Changes in duty placement were also reported by
the nursing staff.

“My duty was in the emergency unit, we were six
nursing staff there to cover the unit, now my duty is in
corona unit and I am alone in the unit. It hardly coves
the unit work” (n=2).

“I did my routine duty in children word. Due to
corona spread our duty schedule has been changed and
I am now performing my duty in corona ward. I am very
exhausted due to this change” (n=7).

“Our roster is changing, every second day we face
some changes in the nursing roster to compensate for the
shortage of nursing staff in the covid-19 unit. Every time,
we are keeping our-self mentally prepare for the duty
change” (n=13).

Theme 2: Social Isolation. The second theme gen-
erated from the data is social isolation. This theme (so-
cial isolation) was generated from sub-themes such as
self-protection, family protection, and fear of being a
chain for the spread of covid-19 spread (Fig. 2).

Family-
Protection
Fear of being
a chain for
the covid-19
spread

Self-
Protection

Social
solation

Fig. 2. Social Isolation among nurses working in Covid-19 unit.
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The nursing staff expresses that they feel socially
isolated because they feel that they can be a carrier for
the transmission of the covid-19 virus. Also, they can
spread the virus to their family members the other peo-
ple. Besides, social isolation can prevent their self, fam-
ily members, and other population safe from covid-19.

“I treat every person in quarantine as covid-19
positive. I can’t trust on whether the person to whom I
meet is covid-19 positive or negative. I think every per-
son is covid-19 positive” (n=13).

“After the spread of covid-19, I restrict myself
from the other hospital staff. I restrict my interactions
with any hospital staff even people outside the hospital.
A little negligence can infect me with this virus” (n=1).

“Even I use personal protective equipment’s in
hospital but still I am afraid of the transfer of the virus
to my family members” (n=11).

“I didn’t meet any member of my family when 1
of my duty and go back home due to the fear of virus
transfer” (n=4).

“I have a separate room in my home; I directly
go to my room without touching anything and without
meeting anybody in my home. I scrub my hands, take
bath but still, I think I am unsafe and I will make the
family members infected. This fear makes me usually
isolate me from my family” (n=9).

“Health care professionals especially the nurses are
very prone to this infection. I make myselfisolated from
the community because there are limited personal pro-
tective equipment’s in the hospitals and every day we
hear positive cases of health care workers” (n= 7).

“I have two sons and one daughter. I separated
them from myself. I can’t express my feeling how I feel
for them......” (n=6).

Theme 3: Coping and Self-Care Styles. The third
theme generated from the data was coping and self-care
styles. The theme was generated from sub-themes such
as psychological adjustment, life adjustment, facing the
reality, and religious beliefs (Fig. 3).

Psychological Adjustment

~

Life Adjustment

( Coping and 1
tself—care stersJ

Facing the Reality

-

Religious Beliefs

/

Fig. 3. Coping and self-care styles.

A majority (n=11) of the participants express psy-
chological adjustment in terms of coping with the co-
rona outbreak.

“I keep my mind that this entire pandemic will be-
come to end one-day InshAllah, Allah had fixed all the
maters and no one can do anything” (n=5).

“Corona is just like other infectious diseases and
not a dangerous disease. We can protect ourselves from
it if we keep ourselves protected by implementing in-
fection control protocols. The mortality rate from the
corona is very less” (n=4).

“I think corona will take few days and when it
gets summer corona will be finished, also Pakistani
are immunized with different viruses and bacteria”
(n=10).

The participants also expressed that life adjustment
is one of the best coping strategies to deal with the co-
vid-19 outbreak and to adjust their life accordingly.

“To reduce my stress and tension of corona I
went out in the fields and sit alone somewhere where I
breathe fresh air and I relax” (n=9).

“I have changed my nutrition, I used to take nutri-
tion which increase my immunity and which increase
my body resistance against covid-19. I think the best
way to protect yourself from the corona is to improve
your immunity through proper diet” (n=4).

“We as a health professional are very prone to this
disease. I think we should prepare ourselves for this
outbreak. I used to exercise to release my tension and
stress. I think indoor exercise is best remade for releas-
ing the tension” (n=8).

Most (n=9) of the participants revealed that co-
rona is serious and real. They also stated that they have
to face the reality of corona as professional nurses. Re-
ligious beliefs were also highlighted by the participants
as a coping strategy to deal with the disease.
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“I think we should face the reality of corona spread
and we should take it seriously and be preparing to fight
against corona” (n=9).

“No one is taking corona serious; corona is the
reaction of our acts. I am mentally prepared to fight
against this disease and prove my professionalism”
(n=14).

“We should return to Allah and cry in front of Al-
lah, Allah should forgive us because this disaster can
only be prevented by Allah” (n=12).

“I feel relax and forget everything when I offer my
prayer and I believe that no one can do anything except
Allah” (n=6).

“I recite the verses of Quran and offer my prayers
five times a day. It makes me very relax and energetic.
And am sure, InshAllah, we will defeat corona” (n=1).

Discussion. The current study was designed to ex-
plore the psychological experiences of nurses caring for
covid-19 positive patients using the phenomenological
method. The findings of the study estimated 3 themes:
stress, social isolation, and coping and self-care styles.

In this study, the nurses experience extreme stress
due to work overload, fatigue, change of duty place-
ment, and change in nurse’s roster. Also, prolong duty
in the corona unit and regular use of personal protective
equipment lead to severe fatigue and eventually stress.
The findings are consistent with the finds of the study
conducted on Middle East Respiratory Syndrome and
Ebola [14-16].

In the current study, the participants express their
concern regarding their family members, a study con-
ducted by Lee et al, revealed the same findings [17].
Also, several studies estimated consistent results and
reported physical exhaustion, fear, anxiety, stress, and
tension among nurses caring for patients with respira-
tory infective diseases [14, 18, 19].

The current study estimated that stress is the main
problem of concern among nurses working in corona
units. Therefore, Proper psychological assessment of
nurses for stress is very necessary, and proper psychologi-
cal interventions for the nurses are very important during
this pandemic disease. It is very important to conduct a
stress assessment of each nurse caring for corona infected
patients. The nurses should be facilitated in terms of re-
lief, rest, scheduled duty, and duty with the time frame.
Similarly, the nurses working in such infective units
should be treated flexibly and interventions should be
applied to overcome their stress and their mental health
should be the priority [14, 17, 20, 21].

The current study also explores social isolation
among nurses working in corona units. They express the
main reason for social isolation is self-protection, fam-
ily protection, and fear of being a chain for the spread
of covid-19 spread. Another study provides consistent
results in accordance with the current study and esti-
mated that the nurses were concerned about transfer-
ring the infection to their family members [17]. In the
same context, a study conducted by Anliu et al, provid-
ed consistent results and estimated that 25% of nurses

working in corona units experience psychological dis-
tress among with the majority (83%) are concern about
the disease transfer to their family and others [22]. In
the same way, another study also revealed the same
finding and stated that the basic factor for nurse’s stress
is the fear of transferring the infection to their-self,
family members, and other populations [23]. A study
conducted by Pratik et al, estimated consistent findings
and reported that nurses feel fear to be infected with the
coronavirus and may spread the virus to other healthy
populations [24].

The effect of COVID-19 on health care profes-
sionals has been highlighted in various studies and it is
estimated that social isolation and loneliness is one of
the most affected health care outcomes among nurses
which impacts the nurses mentally and physically.
There is a need for proper assessment of nurses caring
for COVID-19 patients and there should be proper in-
terventions for the nurses to break the chain of social
isolation. Social isolation may lead to severe mental
health complications. Interventions such as social-
connection, community-based networks, mobilizing
the resources from family members, and engaging the
health care system to begin the process of developing
methods to identify social isolation and loneliness in
health care settings are very important for healthy nurs-
es [25, 26].

Coping and self-care styles were also reported
among the nurses caring for COVID-19 patients in the
current study. The study conducted by Niuniu et al,
provides consistent findings in accordance with the cur-
rent study and revealed that nurses adopt psychological
adjustment and life adjustment dealing with COVID-19
patients [21]. Findings such as psychological adjust-
ment and life adjustment of nurses caring for patients
with severe respiratory infectious diseases were consis-
tently reported in other studies [27-29].

It is reported that coping style, social support, cog-
nitive evaluation play an important role in breaking the
chain of stress [29]. fThe study estimated that nurses
especially females experience severe stress and anxiety
working in COVID-19 units, several coping strategies
such as focus group coping and emotional focus coping
are very effective coping strategies for the nurses car-
ing for COVID-19 patients [30]. Physical activity and
excise were estimated the best therapy for the nurses to
cope with stress and tension [31]. Therefore, interven-
tions regarding coping and lifestyle changes are neces-
sary for the nurses to deal with the stress and tension due
to COVID-19 and the health care organizations take it
seriously to provide a coping pathway for the nurses for
their good health.

Limitations. This was a qualitative study; the
sample size we selected was 15 nurses. This limited
sample size was due to the characteristics of qualitative
research. Only nurses were included, it would be bet-
ter to explore the psychological effect of COVID-19
on other health care professionals as well. Due to CO-
VID-19 spread and keeping the safety measures of in-
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fection preventions we were unable to conduct focus
group interviews and face to face interviews. In addi-
tion, it was a short time study in the initial spread of
disease.

Conclusion. In this study, the psychological im-
pact of COVID-19 on nurses working in COVID-19
units was explored. It is estimated that the nurses work-
ing on the front line in COVID-19 units experience
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Abstract. Continuous renal replacement therapy (CRRT) is an increasingly preferred treatment that
is easier to use in patients with hemodynamic impairment and can be applied in critical care settings.
There are various subtypes of CRRT, one of which is continuous venovenous hemodiafiltration
(CVVHDE). In this study, we examined the general characteristics of intensive care patients who
underwent CVVHDF.

Methods. The clinical and biochemical data of 123 patients who underwent CVVHDF in the intensive
care units of our center between February 2012 and November 2014 were analyzed retrospectively.
Patients who died during the course of therapy were compared with those who survived.

Results. The study included 123 patients, 73 males (59.3%) and 50 females (40.7%). The mean
age was 64.4 years. Eighty-eight patients (71.5%) died during CVVHDF while 35 patients survived
(28.5%). Hemodynamic parameters such as systolic and diastolic arterial blood pressure, mean
arterial pressure, and pulse pressure were significantly lower in patients who died compared to
survivors (p<0.001). Mean lactic acid level was significantly higher in the deceased group than in the
surviving group (8.54 mmol/L vs. 3.68 mmol/L, p<0.001, chi-square test).

Conclusions. Low bicarbonate level, low systolic arterial blood pressure, and older age were significant
independent predictors of mortality in this study. Mortality rates were significantly higher among
patients with lactic acidosis and those over 66 years of age. Lactic acid levels can be used to predict
mortality in patients undergoing CVVHDEF.

Key words: intensive care, acute kidney injury, renal replacement therapies, continuous
venovenous hemodiafiltration.

Conflict of interest statement. The authors declare no competing interest.
© Alp A., Akdam H., Akar H., Yeni eriolu'Y., 2021.

Correspondence should be addressed to Alper Alp: alperalp@mu.edu.tr

(2D ev-sn |

56

OpUriHOABHI HOYKOBI POBOTU YKPAIHCBKUIN XXYPHOA HEPPOAOTIT T Alanidy N22 (70) 2021


https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0002-2864-361X
https://orcid.org/0000-0002-5750-9444
https://orcid.org/0000-0002-0936-8691
https://orcid.org/0000-0001-5413-9655
doi:%2010.31450/ukrjnd.2(70).2021.07
http://www.mu.edu.tr/en
https://www.adu.edu.tr/
https://tepecikeah.saglik.gov.tr/?_Dil=2
http://inephrology.kiev.ua/

Ukrainian Journal of Nephrology and Dialysis, 2 (70)’2021 Original Papers

© Anbrr A., Axoam X., Akap X., €xiuepiiormy 4., 2021.
VK 616.61-08-039.35-036.8

Anbnep Amsn', Xakan Aknam?, Xapyn Akap®, fAABy3 €nivepiiormy?

IIpeaMKTOpPH CMEPTHOCTI Y MALIEHTIB 3 TOCTPUM NOMKOIXKEHHAM HUPOK,
[Ki JiKyBaJIMCh 0e3nepepBHOI0 BeHO-BeHO3HOI0 reMoaiadiibTpaniio:
PeTPOCIEKTUBHE OJHOLIEHTPOBE AOCiIZKEHHS
"VuiBepcuter Myria Citki Konmana, Myria, TypedunHa

2VuiBepcuteT AnHaHa Menaepeca, AiiinH, TypeyurHa

SHaBuanbHO-mocaigHuii rocmitaiaes Teneunk, Ismip, Typeyunna

Pestome. besnepepsna seno-eenoszna eemodiaginompauis (BBBIID) wacmo 3acmocosyemucs 0451 AIKY8aHHS
20CM020 NOWKOO0ICEHHS HUPOK Y KDUMUYHOXB80PUX NAUIEHMIG i3 NOPYUIeHHAMU 2eMOOUHAMIKU. Y ybomy docaiodceHHi Mu
NPOaHaNizyeanu 3a2anbHi XapaKkmepucmuxuy navieumis inmencugHoi mepanii, sxi aikysaauce 5BBI/[D 3 memoro susna-
YEHHS MONCAUBUX NPEOUKMOPI6 CMepMHOCHI.

Memodu. Jemoepaghiuni, kainiuni ma 6ioximiuni dani 123 nayieumie, sxi nikysanuco bBBIJID y ¢iddinenusx in-
meHcugHoi mepanii Hauioeo yeHmpy 6 nepiod 3 aromoeo 2012 poky no aucmonad 2014 poky, 6yau npoaranizoeami pempo-
cnekmugHo. Jlani nayienmie, ski nomepau nio yac bepedysanus y 8idoinenti inmencusroi mepanii (BIT), nopieniosaiu
3 MUMU, XMO 8UNCUS.

Pezyaomamu. Y docaioncenni npoaunanizogano meduuny odokymenmauiro 123 nauienmie, 3 axux 73 4on08iku
(59,3%) ma 50 xcinok (40,7%). Cepeoniii éix cmanosue 64,4 poxy. Bicimoecam sicim nauienmis (71,5%) nomepau nio
yac aikysantsi, mooi ax 35 nayienmie suxcunu (28,5%). lemoounamivni nokasnuku, maxi aK cUcCmoniunuil ma diacmo-
AMHULL apmepianbHUll apmepiatbHUil muck, cepeodtill apmepiatbHUll MUCK ma nyabCo8ULl MUCK, 0YAU 3HAYHO HUNCHUMU
Y hayienmis, AKi nomepau nopigHsaHo 3 mumu, wo euxcuru (p <0,001). Cepeoniii pigenb moaouHoI Kuciomu 06ye 3HAUHO
suUWUM Y epyni nomepaux, ixcy epyni, wo suxcuna (8,54 mmonv/na npomu 3,68 mmons/a, p <0,001).

Bucnoseku. Husvkuii pieens OikapOoHamy, HU3bKULN CUCIOAIMHUT apMepiarbHUil MUCK ma cmapuwiuil 8ik oyau
B8ANCAUBUMU HE3ANEHCHUMU NPeOUKMOPAMU CMEPMHOCI 8 Ubomy docaidxcenHi. Pieenv cmepmHocmi 0y6 3HAUHO BUUUM
ceped nayieHmie 3 NAKMHUM AUUo030M ma ocib cmapuie 66 pokis. Pieni M0a0uHOT Kucaomu Moxcyms Oymu eUKOpUCmami

0151 NPOCHO3YBAHHSA CMepMHOCHI Y nayichmie, aKi aikyiomocsi BBBIJ[D.
Kiro040Bi ciioBa: inmencusna mepanis, 2ocmpe nouKo0XceHHs HUPOK, HUPKO8A 3aMicha mepanis, 6e3nepepena

8eHO-8eHO3HA eemodiagitbmpauis.

Introduction. Acute kidney injury (AKI) is an
increasingly common complication in intensive care
patients and is a major cause of mortality, morbidity,
and high costs. In addition to hemodynamic stability,
sepsis control, and effective fluid therapy, continuous
renal replacement therapy (CRRT) is currently used in
the management of AKI. Because CRRT is slow and
prolonged, it is more effective than conventional hemo-
dialysis in the clearance of endogenous and exogenous
solutes while maintaining fluid balance close to physi-
ologically normal limits. This feature allows CRRT to
be better tolerated by hemodynamically unstable pa-
tients. Unfortunately, AKI in intensive care patients
is still associated with high mortality despite these new
treatment modalities. One of the main reasons for this is
the critical condition of these patients when treatment

Alper Alp:
alperalp@mu.edu.tr

is initiated [1]. Although there is a growing body of re-
search examining the indications and timing of CRRT,
clinical and laboratory follow-up, and predictive mark-
ers, no clear consensus has been reached.

Aim. In this study, we retrospectively examined
the clinical and biochemical characteristics of patients
who underwent CVVHDF in our center and evaluated
patient-related factors that may affect outcomes.

Patients & Methods. This was a retrospective, sin-
gle-center study. Initially, 143 patients who underwent
CVVHDF therapy were evaluated for the study. A total
of 123 patients aged 18 years and over who had com-
plete clinical records were included in the study. Pa-
tient follow-up forms prepared for the study were com-
pleted for patients in the Adnan Menderes University
Medical Faculty Hospital intensive care units (Emer-
gency, Anesthesia, Internal Medicine, Cardiovascular
Surgery, and Cardiology ICUs) who had indications for
CVVHDF. AKI was identified using the Acute Kidney
Injury Network (AKIN) criteria [2]. The patients’ med-
ical history, clinical and biochemical features at ICU
admission, findings at the time of CVVHDF initiation
(urine volume, central venous pressure, arterial blood
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pressure, heart rate, presence of sepsis, use of diuretics,
inotropic types, mechanical ventilation) were obtained
from the hospital records system. Clinical and labora-
tory follow-up was performed daily. Other patient data
were retrospectively collected from patients’ charts.
The decision to initiate CVVHDF therapy was
made by nephrologists based on hemodynamic status,
reduced urine output, hypervolemia, electrolyte and
acid-base imbalance (hyperkalemia, severe metabolic
acidosis) and uremic status. Trained nurses performed
technical monitoring. For each patient, the diagnosis
related to the most prominent clinical or laboratory dis-
ruption was entered as the sole indication. Parameters
such as hemogram, serum creatinine, albumin, bicar-
bonate, lactate, potassium, sodium, calcium, phospho-
rus, and C-reactive protein (CRP) levels were measured
when CVVHDF was initiated. During follow-up, phos-
phorus levels and platelet counts were also analyzed to
monitor for complications. CVVHDF was performed
using the femoral, internal jugular, and subclavian veins
for vascular access and a MultiFiltrate® device (Frese-
nius Medical Care, Bad Homburg, Germany).
CVVHDF therapy was started at a blood flow rate
of 100 mL/min and was gradually increased to 150 mL/
min. A standard dose (20—25 mL/kg/h) was used in all
cases. The ultrafiltration rate was standardized accord-
ing to the patient’s volume status. Although chronic
RRT (PD, HD) has been defined as an exclusion cri-
terion in similar clinical studies, we included these pa-
tients in our study because our aim was to highlight the
general characteristics of all patients who underwent
CVVHDF. Anticoagulation was performed with unfrac-
tionated heparin in all patients. In accordance with the
algorithmic recommendations in the literature, hepa-
rin was started with a 10 IU/kg bolus and 10 IU/kg/h
maintenance dose, then titrated for an activated par-
tial thromboplastin time ratio (aPTTr) < 2 [3]. If clot-
ting occurred during dialysis, the set was replaced and
therapy continued. Indications for discontinuation of
CVVHDF therapy were determined by a nephrologist;
no definitive algorithm was used. The study endpoint
was mortality during CVVHDF therapy. The effects of
standard-dose therapy versus intensive therapy on mor-

tality remain unclear [4]. Therefore, the present study
was based on a standard treatment approach. Due to
the retrospective design and nature of the study, no eth-
ics committee approval was received. The procedures
followed were in accordance with the amended Dec-
laration of Helsinki. All statistical analyses were done
using SPSS 18.0 software. The Kolmogorov-Smirnov
test was used to determine whether quantitative data
showed normal distribution. Parametric data were ex-
pressed as mean * standard deviation, non-parametric
data as median (minimum and maximum), and quali-
tative data as number (n) and percentage (%) values.
For comparisons between groups, a t-test was used for
parametric data and the Mann-Whitney U test was used
for non-parametric data. The Chi-square test was used
in comparisons of categorical data. Pearson and Spear-
man’s methods were used in correlation analyses, and
multiple linear regression with backward elimination
was done to identify associated factors. In all analyses,
p-value <0.05 was considered statistically significant.

Results. The study included 123 patients aged 18-
88 years; the mean age was 64.4 years. Eighty-eight pa-
tients (71.5%) died during CVVHDF while 35 patients
survived (28.5%). Of the 88 patients who died, 52 were
male (59.1%) and 36 were female (40.9%). Mean age
was significantly higher among deceased patients com-
pared to survivors (66.02 vs. 60.42 years, p=0.042). Se-
rum creatinine, urea, albumin, C-reactive protein, po-
tassium, phosphorus, leukocyte, hemoglobin and plate-
let count, indications for ICU admission, frequency
of comorbidities were similar between the two groups.
Hemodynamic parameters such as systolic and diastol-
ic arterial blood pressure, mean arterial pressure, and
pulse pressure were significantly lower in patients who
died compared to survivors (p < 0.001). In the deceased
and surviving groups, initial creatinine levels were 2.87
+ 1.34 vs. 3.0 £ 1.20 mg/dL (p = 0.625), mean arterial
pressure was 57.09 + 14.83 vs. 70.6 + 17.14 mmHg (p
< 0.001), and frequency of mechanical ventilation was
79.5% vs. 57.1% (p = 0.011), respectively. Serum pH
and bicarbonate levels were significantly lower in the
deceased group. There was no difference between the
two groups in terms of the AKI stage (Table 1).

Table 1
Initial characteristics features of the groups
DECEASED SURVIVED
(n=88) (n=35) p
312 (v, %) 52/36 21/14 0.926
Age (years) 66.02+13.18 60.42+14.62 0.042
Creatinine (mg/dL) 2.87+1.34 3.00+1.20 0.625
Urea (mg/dL) 140.81+61.73 127.80%+52.15 0.273
Leukocyte (x109/L) 16.09+12.43 15.83+9.32 0.913
Hemoglobin (g/dL) 9.80x1.91 10.02+1.72 0.553
Platelet (x109/L) 186.97+121.14 204.34+107.95 0.461
Albumin (g/dL) 2.40£0.63 2.56+0.62 0.207
C-Reactive Protein (mg/dL) 144.78+112.92 163.48+108.20 0.403
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Continuation of Table 1

DECEASED SURVIVED
(n=88) (n=35) P

Potassium (mmol/L) 4.58+1.22 4.41£0.95 0.471
Phosphorus (mg/dL) 6.131£2.71 5.27%x1.72 0.083
SBP (mmHg) 82.98+22.26 105.60+25.11 <0.001
DBP (mmHg) 44.14+12.68 53.77£15.04 <0.001
MAP (mmHg) 57.09+14.83 70.60+£17.14 <0.001
PP (mmHg) 38.95+15.35 51.82+17.99 <0.001
CVP (mmHg) 9.60£5.70 11.7£5.17 0.053
pH 7.20+0.18 7.33%0.13 <0.001
HCO, (mmol/L) 16.20+5.17 20.69+5.76 <0.001
Mechanical ventilation (n, %) 70 (79.5%) 20 (57.1%) 0.011
AKIN (n, %)
- Stage <2 28 9
 Stage=3 60 26 Bt
ICU admission indication (n, %)
- Respiratory failure 22 (25%) 6(17.1%)
- Post-cardiovascular surgery 19 (21.6%) 5(14.3%)
- Poor general condition 16 (18.2%) 5(14.3%)
- Cardiogenic problem 14 (15.9%) 6(17.1%)
- Post-abdominal surgery 3(3.4%) 9 (25.7%) 0.262
- Septic shock 9(10.2%) 1(2.9%)
- Other 5(5.7%) 8 (6.5%)
Comorbid disease (n, %)
- Diabetes Mellitus 35 (%39.8%) 10 (28.6%) 0.245
- Coronary Artery Disease 40 (45.5%) 12 (34.3%) 0.258
- Hypertension 38 (43.2%) 12 (34.3%) 0.365
Admision to ICU from (n,%)
- Emergency department 38 (70.4%) 16 (13.0%)
- Outpatient clinic 21 (17.1%) 5(4.1%) 0.477
- Referral/transplantion 29 (23.6%) 14 (11.4%) )

PP, Pulse pressure; SBP, Systolic blood pressure.
Initial lactic acid levels were 6.35 (0.17-25.80) mmol/L in deceased group and 2.15 (0.27-22.40) mmol/I in

survived group (p < 0.001) (Fig.1).

4]

20

15
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LACTATE (mmol /L)
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I
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SURVIVED

Fig. 1. Lactic acid levels according to the analyzed groups.

Abbreviations: CVP, central venous pressure; DBP, Diastolic blood pressure; ICU, Intensive care unit; MAP, Mean arterial pressure;
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The most common care settings for patients in the
deceased group were Nephrology (23.9%), Cardiovas-
cular Surgery (22.7%), and Cardiology (11.4%) ICUs;
for the survivors, the most common were Nephrology
(22.9%), General Surgery (22.9%), and Cardiovascu-
lar Surgery (20%) ICUs. Overall, the most common
indications for CVVHDF were anuria/oliguria (39%),
metabolic/lactic acidosis (32.5%), and hypervolemia
(17.1%). The most common indications in the deceased
and surviving patients were metabolic/lactic acidosis
and anuria/oliguria, respectively.

The mean CVVHDF duration was 2785.71 min-
utes overall, with significantly longer in the survived
group compared to the deceased group (p < 0.001).
In the deceased group median total ultrafiltration,
and total hospital stay were significantly lower. Dur-
ing the CVVHDF the incidence of hypophosphatemia
(<2.3 mg/dL), one of the metabolic complications of
CVVHDF, was 26.8%. This rate was 17% in deceased
patients and 51.4% among survivors. Post-CVVHDF
treatment, phosphorus levels were found to be 3.25 +
1.80vs. 2.12 £ 1.23 mg/dl in the deceased and survived
group, respectively (p = 0.008) (Table 2).

Table 2
Data of continuous venovenous hemodiafiltration
DECEASED SURVIVED

(n=88) (n=35) p
Total CVWHDF time (min) 1280 (54-16450) 3297 (841-10190) <0.001
Total UF (mL) 2750 (0-61570) 9200 (550-36760) <0.001
Hospital stay (days) 11 (0.63-154) 24.37 (6-119) <0.001
Hypophosphatemia (n, %) 15 (17.0%) 18 (51.4%) <0.001
Post-CVVHDF Phosphorus (mg/dL) | 3.25+1.80 2.12+1.23 0.008

Abbreviation:

Post-CVVHDF phosphorus levels significantly
negatively correlated with total CVVHF time (p < 0.001,
r = -0.481), total ultrafiltration (p = 0.001, r = -0.387),
and hospital stay days (p < 0.001, r = -0.323).

CVVHDEF, Continuous venovenous hemodiafiltration; UF, Ultrafiltration.

In regression analysis, low bicarbonate level, low
systolic arterial blood pressure, and older age emerged
as significant independent predictors of mortality
(Table 3).

Table 3
Multiple linear regression analysis of mortality
Parameters Regression Coefficient Standard Error Beta P
SBP (mmHg) 0.006 0.001 0.312 p<0.001
HCO3 (mmol/L) 0.024 0.007 0.308 p<0.001
Age (years) -0.008 0.003 -0.231 P=0.005

Abbreviation: SBP, Systolic blood pressure

Discussion. CRRT has partly solved the high mor-
tality and morbidity afflicting the growing numbers
of patients with AKI in intensive care. However, the
decrease in mortality is still well below expectations.
Nevertheless, CRRT is currently considered the best
option, particularly for patients with hemodynamic
impairment. CVVHDF has been more widely adopted
because it can provide a combination of diffusion and
convection. Studies are suggesting that CVVHDF is
especially beneficial for septic patients due to its po-
tential clearance of cytokines in addition to small- and
medium-molecular-weight substances [5]. It is also the
most commonly used form of CRRT in the ICUs in our
center. In this study, we investigated the general char-
acteristics of patients who underwent CVVHDF in our
center and the factors affecting their outcome measures.

The geriatric patient population in critical care facili-
ties is steadily growing. The risk of developing AKI while
in intensive care is higher for geriatric patients. Multiple
comorbidities, age-related physiological and structural
changes in the kidney, and polypharmacy are factors con-
tributing to this increased risk. The reduced sensitivity of
serum creatinine level in the diagnosis of AKI in older
patients is also an important factor. When we compared
patients according to age (>66 years, n=63; <66 years,
n=60), overall mortality was significantly higher in the
patients over 66 years of age (77.7%). This high mortality
rate may be attributed to the presence of complex comor-
bid conditions in this patient group. A detailed geriatric
nephrological evaluation is appropriate to evaluate the ef-
ficacy and indications of CRRT in elderly patients. More
detailed clinical studies are needed in this population.
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In our study, the Nephrology department was
consulted for all patients being treated in other wards.
In patients treated in wards other than Nephrology,
evaluation of the timing of the consultation request
relative to the development of AKI revealed no sig-
nificant differences in mortality or CVVHDF compli-
cation rates between patients whose consultation took
place within the first 12 hours or more than 12 hours
after AKI development (p=0.086 and p=0.67, respec-
tively). Costa e Silva et al. evaluated 115 patients who
were treated in ICU and had RRT (intermittent HD/
CVVHD) due to AKI and reported that the early (first
48 hours) nephrology consultation group had a signifi-
cantly lower mortality rate compared to the late group
[6]. In their study, the mean ages of patients in the
late and early consultation groups were 58+18.4 and
57+18.3 years, respectively. The mean age was higher
in our study and mortality was especially high in pa-
tients over the age of 66 years. However, a recent study
by Li et al. of AKI patients over 75 years old showed
that early or late consultation had no effect on mortal-
ity [7]. This suggests that clinical outcomes in the lit-
erature favoring early nephrology consultation in this
group of patients may not be consistent in the geriatric
population.

An association between hypervolemia and mortal-
ity was shown in some studies of patients with chronic
kidney disease who underwent CRRT in the ICU. Rau-
rich et al. found that intensive care mortality was higher
in patients with positive fluid balance [8]. In a study of
208 male patients who underwent CVVHDF, Rhee et
al. reported a higher in-hospital mortality rate among
those with increased total body water (TBW/H2) deter-
mined by multi-frequency bioimpedance analysis be-
fore treatment [9]. In our study, central venous pressure
at the start of therapy was not significantly associated
with mortality but tended to be lower in deceased pa-
tients compared to survivors (mean 9.6 vs. 11.7 mmHg,
p=0.053). The high number of septic patients in our
sample may have led to this clinical outcome. Although
the mean 12-h urine volume was lower among patients
who died, the difference was not statistically significant
(146.98 mL vs. 182.28 mL, p=0.9).

Hypophosphatemia is a common complication
of CRRT and should be managed with phosphate re-
placement therapy when detected, despite the lack of
a consensus replacement protocol. Some studies have
associated hypophosphatemia with a poorer prognosis
[10]. In our study, hypophosphatemia was detected in
only 17% of deceased patients, and it was quite com-
mon among survivors (51.4%). This may be due to
the shorter duration of CVVHDF time and therefore
lower doses of CRRT in the deceased patients. Simi-
larly, thrombocytopenia is one of the most common
hematologic complications of CRRT. Incidence rates
have been reported as 18.1% in CVVHDF and 59.1%
in patients with CVVHD/CVVHF [11, 12]. The overall
incidence of thrombocytopenia in our study was 17.8%,
with no significant difference between the groups.

The most common indication for CVVHDF among
deceased patients was metabolic/lactic acidosis (42%),
whereas the most common indication for survivors was
anuria/oliguria (48.6%). Acidosis may be more infor-
mative than oliguria/anuria in terms of mortality pre-
diction in this patient group. In our study, mortality
was significantly higher in patients with lactic acidosis
(p<0.001, chi-square test). In a study evaluating patients
who underwent CVVHDF, Santos et al. emphasized
that reduced urine output was an independent predic-
tor of mortality [13]. Other studies with similar results
also showed this effect was not associated with creatinine
level [14]. In a study examining septic patients with AKI
who underwent CVVHDF, Passos et al. found that lactic
acid levels at the start of treatment were higher in patients
who died, although the difference was not significant.
However, lactic acid levels measured 3 days after start-
ing CVVHDF therapy were significantly higher in the
deceased group [15]. A similar study reported that lac-
tic acidosis may be an indicator of early mortality in pa-
tients undergoing CRRT [16]. In our study, lactate levels
were mean: 3.68+4.64, median: 2.15 (maximum 22.4
and minimum 0.27) mmol/L in the surviving group and
mean: 8.54%7.34, median: 6.35 (maximum 25.8, mini-
mum 0.17) mmol/L in the deceased group (p<0.0001).
The median lactate level for all patients was 4.2 mmol/L.
The mortality rate was significantly higher above this
threshold (52 deceased, 9 survived, p=0.001).

The most common reasons for discontinuing ther-
apy in our study were death (64.2%), followed by hemo-
dynamic improvement (25.2%), complications (8.9%),
and hemodynamic deterioration (1.6%).

Relationships between several hemogram subpa-
rameters and mortality and complication rates were
evaluated in this study, but none of the parameters were
significant. Although previous studies have suggested
that some hemogram parameters might be useful in pre-
dicting mortality in patients undergoing CRRT, we did
not observe such results in our study [17]. There was no
significant association between outcome measures and
ratios such as mean platelet volume (MPV)-to-lym-
phocyte, red cell distribution weight (RDW)-to-plate-
let, lymphocyte-to-monocyte, platelet-to-lymphocyte,
and neutrophil-to-lymphocyte ratio. The heterogeneity
of the patient group may have obscured the clinical and
laboratory effects of these indicators.

Long-term follow-up data for the 35 patients in
the surviving group indicated that 15 patients later died
while under hemodialysis therapy, 5 died during follow-
up without RRT, 2 were discharged without treatment,
4 were discharged with a prescription for chronic hemo-
dialysis, 5 underwent a period of hemodialysis followed
by discharge with no further RRT, and 4 underwent a
period of hemodialysis and later died during follow-up
without RRT.

When we evaluated indications for CVVHDF in
our study, we observed that uremia alone was not the
primary reason for starting therapy. Mean creatinine
level was 2.87 mg/dL in deceased patients and 3.0 mg/
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dL in survivors (p=0.625). The complex group of pa-
tients, most of whom had clinical sepsis, multiple co-
morbidities, and heterogeneous diseases raise the ques-
tion of whether clinical findings or biochemical mark-
ers other than creatinine should be considered first
when initiating CVVHDF therapy in AKI patients in
the ICU. In particular, refractory or severe metabolic/
lactic acidosis (due to its association with mortality)
may be a higher priority indication than creatinine
alone. There has been frequent discussion in recent
years regarding when and how CRRT should be initi-
ated in ICU patients with AKI, yet no clear algorithm
has been determined. There are conflicting views on
whether early treatment decreases mortality [18, 19].
The persistently high mortality (>50%) in patients un-
dergoing RRT in ICUs has led to more in-depth and
analytical thinking. An algorithmic approach that can
be implemented quickly and incorporates emergency
risk scoring and indication evaluation may offer a suit-
able approach to patients being considered for CRRT.
Limitations. Our study has several limitations.
Firstly, it was a retrospective study. There was no spe-
cific algorithm for initiating CVVHDF, and the deci-
sion was based on evaluation by the nephrology de-
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partment. The prescribed order varied according to
the patient’s clinical condition. The study population
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Conclusions. Low bicarbonate level, low systolic
arterial blood pressure, and older age were significant
independent predictors of mortality in this study. Mor-
tality rates were significantly higher among patients
with lactic acidosis and those over 66 years of age. Lac-
tic acid levels can be used to predict mortality in pa-
tients undergoing CVVHDF.
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Abstract. The advancement in the field of transplant has led to the increasing number of solid-organ
transplant recipients (SOTRs). This success leads to novel confronts in communicable infections, which
are compound by the emergence of newly contagious and antimicrobial drugs resistant microorganisms.
The prevention of infections is a cornerstone of any modern solid organ transplantation program.
Understanding the fundamentals of these infections with early detection is crucial for improving the
outcomes of such patients and lowers the probable extra complications. The probability of critical
infections in SOTRs is established by relations between the patient’s epidemiological exposures and
the net condition of immune repression. A timeline was formed to build up a discrepancy diagnosis of
infection in SORTs. The improvement in screening, the investigations including imaging and molecular
techniques and prophylactic intervention protocols, has made it promising to limit the penalty of
infections and act towards better patient endurance. Pre-transplant screening of the prospective organ
donor and recipient provides a chance to evaluate the viability and wellbeing of transplantation, to
decide the prophylaxis and protective approaches developed post-transplant, to find out and entirely
treat active infection in the possible recipient proceeding to transplant, to renovate the vaccination
condition of the potential recipient.
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Pestome. [Ipoepec y eanysi mpancnianmauii npugie 00 30inbUieHH KilbKOCMI peuyunicHmie mpaHcniaumamy
conidnoeo opeany (PTCO) ma nosux npomucmosts 3 iHeKUiliHUM YCKAAOHeHHAMU, NOSAB0I0 HeW00d8HO KOHMA2io3-
HUX ma cmiikux 00 aHmubaxmepianbHux AiKapcovkux 3acobie mikpoopearizmis. Ilpoginaxmuka ingexuyiii € HapincHum
KameHem 0y0b-aK0i cyuacHoi npoepamu mpauncnaanmauii. Po3yminHa ocHoé yux iHgheKuyiti 3 panHboio0 0iaeHOCMUKOH
Mae supiuianvHe 3Ha4enHs 045 noainuents pezyarvmamie aikysauns PTCO. Imogipnicmo kpumuunux ingexyiii y PTCO
BU3HAYAEMBCA 3ANEIHCHO 8I0 enidemionoeiuHo2o cmany ma iMyHHoI peakuii peyinienma. Ilokpawenus ckpuniney, obcme-
JCEHHS, BKAIOUMAIOUU 8I3YANI3AUII0 | MOAEKYAAPHI MemoOu 00CAIONCEHHA ma NPOMOKOAU NPOPINAKMUYHO20 6MPYHAHHSL,
npoo0eMoHCmpy8ano nepcneKmuey 3MeHuleH s iHQheKyiliHuX YCKAaOHeHb ma ni08UWeHHs BUNCUBAHOCMI MPAHCNAAHMA-
my. Ilepedmpancnaanmayiiinuii cKpuHine nomeHyiilHo2o 00OHOPa Ma PeyunicHma Hadae MoONCAUBICMb NPOCHOCMUYHOI
OUIHKU MPAHCNAAHMAYI], BU3HAYUMU NOCMMPAHCNAAHMAYIUHI npogirakmuyHi ma AiKyeaivHi nioxoou, 84acHo odia-

2HOCMY8amu ma 8uAiKyeamu aKkmueHy iHgheKyito ma OHO8UMU CIMAH 6AKYUHAYI] Y NOMEHUIIH020 peUUunicHma.
KmouoBi ciioBa: peyunicum, conionuii opean, mpancnaanmayis, ingexyii, paxmopu pusuKy, Xxpononaozis, npo-

ginakmuka.

Introduction. Solid-organ transplantation (SOT)
is a life-saving practice for patients with end-organ dis-
eases [1]. The former transplant was performed in 1954;
then transplants have become progressively widespread
with an exceptional patient and graft outcomes [2].
Globally, the organ transplantation number has aug-
mented from 19,864 in the year 2000 to 139,024 in 2017
and kidney and liver transplantation accounts for about
88% of total transplantations [3]. The durability of the
transplanted kidney with the 10-year graft survival is
82% [4] and the 5-year survival rate in liver transplan-
tation is 81.2% of patients [5].

Medical improvement in screening, diagnosis,
surgical procedures, immunosuppressive drugs, and
antimicrobial prophylaxis has resulted in signifi-
cantly reduced morbidity and mortality after organ
transplantation [6]. However, because solid organ
transplant recipients (SOTRs) have a continuously
increasing life expectancy, they are also exposed to
immunosuppressants for a longer time, making the
SOTRs more susceptible to infections [7]. These in-
fections are mainly owing to the reception of marginal
donors, surgical intervention and immunosuppressive
drugs [8].

A broad range of potential microorganisms infects
immunosuppressed persons. Physical signs of infection
and fever are reduced; infection may be signaled by
more precise laboratory or radiographic abnormalities.

Manal El Said
manalmicrobiology@gmail.com

Major infections such as peritonitis may be deficient in
fever or localized signs. Fever can be absent in about
40% of infections, particularly in infections caused by
fungi [9].

The challenges for prevention, diagnosis and man-
agement of infectious diseases include the lack of assays
to evaluate hazards for certain infections or graft rejec-
tion, suboptimal screening standards for microbiologic
assessment of organ donors, rising resistance to anti-
microbial agents, viruses that cause cancer and alters
the worldwide configuration of infections. Continuous
evaluation of the epidemiology of those infections and
assessment of the modalities of prevention and ther-
apy are vital for further enhancement of outcomes in
SOTRs [9].

The aim of this state of the art is to focus on the lat-
est advances in the prevention of infections in SOTRs
that may take place at various phases of the transplant
procedure. The appearance of some recent donor-de-
rived infections will be illustrated, and then a summary
of novel agents accessible for prophylaxis of infections
in SOTRs and lastly the possible role for the newer vac-
cines will be discussed.

Risk factors of SOT infections. The risk of infec-
tion for the recipient at any point in time after trans-
plantation is predisposed by a multitude of factors, in-
cluding the epidemiologic exposures and the net state of
immunosuppression [2].

Epidemiologic Exposures. The microorganisms in
tissues and on barrier surfaces are termed the “micro-
biome” including both commensal flora and acute ex-
posures (infection). The microbiome of the transplant
recipient is derived from multiple sources: prior coloni-
zation of mucosal surfaces, latent infections, infection
from the organ donor and new community-derived or
nosocomial exposures [2].
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The microbial networks are disrupted in transplant
recipients by immunosuppression, infectious expo-
sures, antimicrobial therapies, metabolic disorders and
surgery. Changes in microbial diversity (types, distribu-
tion, and concentrations of organisms) and new expo-
sures alter local and systemic immunity and may affect
graft outcomes [10].

Donor- and recipient-derived infections. Do-
nor-derived infections can be defined as any infection
present in the donor that is transmitted to one or more
recipients [6, 11]. A variety of pathogens can be trans-
mitted by the transplanted organ (Table 1) [12]. These
infections are suspected when clusters of infections
sharing unusual clinical symptoms occur among recipi-
ents sharing a common donor, or when a recipient de-
velops a disease for which he had no exposure [10].

Table 1

Pathogens Reported to be transmitted with Solid Organ Transplantation [12].

Bacteria

Mycobacteria

Staphylococcus aureus

Mycobacterium tuberculosis

Klebsiella species Non-tuberculous mycobacteria
Bacteroides fragilis Parasites/Protozoa
Pseudomonas aeruginosa Toxoplasma gondii

Escherichia coli

Strongyloides stercoralis

Salmonella species

Plasmodium species

Yersinia enterocolitica

Trypanosoma cruzi

Treponema pallidum Pneumocystis jirovecii
Brucella species Viruses

Enterobacter species Cytomegalovirus (CMV)
Acinetobacter species Epstein-Barr virus (EBV)

Legionella species

Herpes simplex virus(HSV)

Nocardia species

Varicella-zoster virus (VZV)

Listeria monocytogenes

Human herpesvirus-6,7 and 8 (HHV)

Fungi

Hepatitis B and D virus (HBV, HDV)

Aspergillus species

Hepatitis C virus (HCV)

Candida species

Human immunodeficiency virus (HIV)

Coccidioides immitis

Parvovirus B19

Cryptococcus neoformans Rabies

Histoplasma capsulatum Lymphocytic choriomeningitis virus
Scedosporium apiospermum West Nile virus (WNV)

Prototheca species BK virus

Zygomycetes Human T-cell lymphotropic virus-1/2

(HTLV 1/2)

Donor-derived infections can be categorized into
two groups: “expected” and “unexpected” infections.
Expected transmissions occur when the donor is known
to have an infection, as demonstrated by positive serol-
ogy or nucleic acid test or positive cultures, in the donor
at the time of donation [13]. Unexpected transmissions
occur when a donor is not known to be infected prior to
donation, but one or more transplant recipients devel-
op an infection derived from the common donor [14].
Such transmissions occur when either clinical disease
in the donor was not recognized at the time of donor
death, or screening was not performed for the pathogen
of interest [15].

Community exposures. Travel, hobbies, young
children and work environments provide exposures to
contaminated food and water (Listeria monocytogenes)
[16], soil (Aspergillus or Nocardia species) [17, 18],
birds (Cryptococcus neoformans) [19] and geographical-
ly restricted mycoses (Blastomyces dermatitidis, Coccidi-
oides immitis, Paracoccidioides species and Histoplasma
capsulatum) [20] in addition to outbreaks of respiratory
viruses and arthropod-borne diseases [16].

Nosocomial exposures. Colonization with antimi-
crobial-resistant organisms may result from prolonged
hospitalizations of organ donors and transplant recipi-
ents. The mortality associated with multi-drug resistant
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organisms (MDRO) infections in transplant recipients
is increased. MDRO include carbapenem-resistant en-
teric Gram-negative bacteria, often Klebsiella species
[21]. Common post-surgical infections include van-
comycin-resistant enterococci, methicillin-resistant
staphylococci [22], Clostridium difficile colitis [23]
and fluconazole-resistant Candida species [24, 25].
Respiratory viral infections may be acquired from med-
ical staff [16].

Net state of immunosuppression. The net state of
immunosuppression is a conceptual measure of all fac-
tors contributing to the patient’s risk of infection (Table
2) [9]. An estimation of the net state of immunosup-
pression provides a way of risk stratifying for the devel-
opment of opportunistic infections. No single assay or
score that adequately defines the net state of immuno-
suppression has been developed or validated [2].

Table 2

Factors contributing to the net state of immunosuppression [9]

e Immunosuppressive Therapy: Type and Intensity.

* Prior therapies (Chemotherapy or Antimicrobials).

* Mucocutaneous Barrier Integrity (catheters, lines

and drains).

* Neutropenia, Lymphopenia and Hypogammaglobulinemia (often drug-induced).

* Technical complications (graft injury, fluid collections and wounds).

¢ Underlying immune defects (autoimmune disease).

¢ Metabolic conditions: uremia, malnutrition, diabetes, alcoholism/cirrhosis and advanced age.

* Viral infection (e.g., herpesviruses, hepatitis B and C, HIV, RSV and influenza).

HIV: human immunodeficiency virus; RSV: respiratory syncytial virus.

Timeline of sot infections. Classically, infections
occur in 3-time phases [9]. This timeline is used to (1)
establish a differential diagnosis for the SOTRs sus-
pected of having the infection, (2) identify excess en-
vironmental hazards or over-immunosuppression and
(3) design preventative antimicrobial strategies [26].
Infections occurring at the “wrong” time suggest an ex-
cessive epidemiologic hazard or excessive immunosup-
pression [2].

Phase I: one-month post-transplantation. Dur-
ing the first month after transplantation, infections
result from surgical complications, donor-derived
infections, preexisting recipient infections and noso-
comial infections including aspiration or Clostridium
difficile colitis [23]. Early infections often reflect
technical issues (bleeding, strictures, leaks, and graft
injury) [24] or hospital environmental exposures e.g.
Aspergillus pneumonia with hospital construction
[17].

Phase II: 11to 12 months post-transplant. The dif-
ferential diagnosis of infections in this period includes
the remaining infection from the presurgical period in-
cluding Clostridium difficile colitis and residual pneu-
monia [23, 24]. It also, involves viral infections such
as CMV [27], HSV [28], VZV [29], EBV [30], HHV
6 or 7 [31], BK polyomavirus [6], relapsed hepatitis
(HBV and HCV) [32] and the community-acquired
respiratory viruses (adenovirus, influenza, parainflu-
enza, respiratory syncytial virus and metapneumovi-
rus) [33]. In addition, opportunistic infection due to

Pneumocystis jiroveci [34], Listeria monocytogenes
[16], Toxoplasma gondii [35], Nocardia species [18],
Aspergillus species [17] and endemic fungi [20] are
implicated as well.

Phase III: more than 6—12 months post-trans-
plant. SOTRs suffer from community-based epide-
miological exposures including gardening, community
cleaning activities, exposure to construction, travel to
the developing world and contact with individuals with
active transmissible infections. Major challenges in-
clude late CMV, EBV, JC polyomavirus and HPV infec-
tions. SOTRs with high levels of maintenance suppres-
sion has risk to have common opportunistic pathogens
(e.g. Pneumocystis jirovecii, Listeria monocytogenes,
nocardia and aspergillus species or Cryptococcus neo-
formans), molds and common diseases (VZV and HSV)
of unusual severity [9].

Prevention of sot infections.

Donor and Recipient Microbiologic Screening.
There are a number of ways to mitigate the risk of
donor-derived infections. These can be classified as:
risk stratification from the donor’s medical and so-
cial history, careful clinical assessment of the donor
and the donor organs and laboratory screening of the
donor for infections [6, 11, 36]. Donor and recipient
microbiologic screening provides essential data for the
development of post-transplant preventative strategies
(Table 3) [12].
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Table 3

Infectious diseases screening for recipients and donors prior to transplantation [12]

Test

Recipient | Deceaseddonor |  Living donor

Viral

Human Immunodeficiency Virus (HIV)

HIV antibody/antigen (fourth Generation
HIV screening test)

HIV NAT

Cytomegalovirus (CMV)

CMV IgG antibody

Hepatitis B virus (HBV)

HBV surface antigen (HBsAg)

HBV core antibody (HBcAb-IgM and IgG,
or total core antibody)

HBYV surface antibody (HBsAb)

HBV NAT

Hepatitis C virus (HCV)

HCYV antibody

HCV NAT

< | <
< | <
< | <

Epstein-Barr virus (EBV)

EBV Viral capsid antigen IgG and IgM
antibodies

West Nile virus (WNYV)

WNV serology or NAT (seasonal).

Parasitic

Toxoplasma gondii

Toxoplasma IgG antibody.

Strongyloides stercoralis

IgG antibody (endemic areas).

Trypanosma cruzi

Serology (if from endemic areas).

Fungal

Coccidioides immitis

Serology (if from endemic areas).

Bacterial

Treponema pallidum (T. pallidum)
(any of the following)

Fluorescent treponema antibody absorption

T. pallidum particle agglutination.

T. pallidum enzyme immunoassay.

Rapid plasma reagin.

Venereal Disease Research Laboratory.

Mycobacterium tuberculosis
(any of the following)

Purified protein derivative.

Interferon gamma release assay.

Urine culture

Blood culture

< | <

Following viral infection, there is a period of time acid test (NAT); this is termed the NAT window or
in which the virus is either transiently in the blood or at  eclipse period (Table 4) [6].
levels below the limit of detection of the most nucleic
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Table 4
The estimated “window period” in microbiologic screening of potential organ donors [6]
Virus Serology NAT
HIV 22 days 5.6-10.2 days
HBV 38.3-49.7 days 20.4-25.7 days
HCV 38-94 days 6.1- 8.7 days

During this period, there may be a replication of
the virus in target tissue that may get transplanted into a
recipient from the donor despite negative NAT results.
Even though eclipse window periods exist and therefore
NAT is less helpful for very recent donor virus acquisi-
tions. Consequently, NAT can still pick up recent infec-
tions more readily than serology alone [37]. After a pe-
riod of ongoing viral replication, the patient eventually
develops detectable antibodies documenting exposure
to the virus. The period between infection and initial
detection of virus-specific antibodies is termed the se-
rologic window. Several donor-derived infections have
been transmitted during this serologic window [38].

Donor microbiologic screening.

Bacterial infections. Bacterial infections should
have appropriate treatment prior to donation. If a de-
ceased donor is determined to have an active bacterial
infection based on cultures, antibiotics should be ad-
ministered to the recipient for at least 14 days for infec-
tions with Gram negative bacilli or Staphylococcus au-
reus. A shorter course of therapy may be considered for
less virulent organisms [12]. SOTRs from a deceased
donor with non-bacteremic, localized infection not
involving the transplanted organ do not require treat-
ment, with the exception of meningitis, in which occult
bacteremia frequently occurs. For potential lung do-
nors, bronchoscopy with cultures should be performed
and appropriate antibiotics initiated in the recipient to
cover recovered bacteria [39]. Treponema pallidum has
rarely been transmitted by transplantation, but it is not
a contraindication to deceased organ donation if the
recipient is treated post-transplant with an appropriate
course of penicillin [12]. Donors in whom active Myco-
bacterium tuberculosis (TB) is clinically possible should
not be used [40]. Living donors should have purified
protein derivative (PPD) testing performed or inter-
feron-gamma release assays (IGRA) testing; if either
test is positive, a chest radiograph should be obtained
to look for evidence of active pulmonary infection [41].
Deceased donors with a history of an untreated latent
TB infection (LTBI) and without evidence of active
disease are acceptable but warrant consideration of the
treatment of the recipient with isoniazid [42].

Fungal infections. Routine donor screening of all
donors for Histoplasma capsulatum from an endemic
area is not warranted. However, explanted organs that
may have granuloma should prompt fungal culture and
testing for antigen and antibodies to Histoplasma cap-
sulatum [12]. Screening for Coccidioides immitis should

be considered in living donors from endemic areas.
Universal screening is not recommended for those out-
side the endemic area [20]. Screening of Cryptococcus
neoformans should be considered in donors who have
meningoencephalitis, pulmonary nodules, or fever of
unknown etiology if they have underlying medical con-
ditions that predispose to this infection [19].

Parasitic infections. Toxoplasma gondii screening
by serology is mandatory in all donors. Donor seroposi-
tivity for Toxoplasma gondii is not a contraindication
to organ donation but appropriate prophylaxis should
be administered to the recipient [43]. Screening for
endemic infection including Trypanosoma cruzi and
Strongyloides stercoralis should be performed based
on epidemiologic risk factors. Transplantation of the
hearts from donors with positive Trypanosoma cruzi se-
rology should be avoided [6, 44].

Viral infections. All donors should be screened for
CMV, EBV, HBV, HCV, and HIV [32, 45]. NAT is
used in addition to serology for HCV screening of de-
ceased donors [46]. HBV, HCV, and HIV screening of
living donors should be close as possible to but no longer
than 28 days prior to organ procurement [12]. Due to the
low seroprevalence of HTLV-1 in the United States and
the poor positive predictive value of screening HTLV-
1/2 assays in this population, routine screening of all de-
ceased donors is not recommended [12]. Living donors
should have WNV NAT close to the time of transplant.
Donors with any form of unexplained or confirmed
WNV encephalitis should be avoided [47, 48]. More
recently, screening of the Zika virus should emphasize
on recent travel history and epidemiologic risk factors,
as well as recent donor symptoms [6]. Routine screening
is not currently recommended and if screening is to be
used in selected donors, blood NAT is preferred [49, 50].

Recipient microbiologic screening.

Pre-transplant detection of active bacterial infec-
tion. In general, active or uncontrolled infection in the
potential recipient should delay transplant until the in-
fection resolves or is controlled [12]. All SOTRs should
have a PPD or IGRA performed prior to transplant, and
those who have a positive skin test or IGRA, or a his-
tory of active tuberculosis, should undergo additional
screening to rule out active disease. SOTRs with LTBI
should be given prophylaxis to prevent the reactivation
of disease [42].

Fungal infections. A pre-transplant recipient with
invasive fungal infection should be treated at least until
there is radiographic, clinical and microbiologic resolu-
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tion in order to minimize the risk of this high-mortality
infection post-transplant [12]. Pre-transplant screening
for endemic mycoses is most useful in areas endemic for
Coccidioides immitis, where a pre-transplant history of
active disease and/or seropositivity may prompt lifelong
azole prophylaxis. Pre-transplant screening for Histo-
plasma capsulatum is not recommended [20].

Parasitic infections. SOTRs with known endemic
exposure to Strongyloides stercoralis and Trypanosoma
cruzi should be screened. Serologic screening for Stron-
gyloides stercoralis is preferred over stool examinations
[44]. Toxoplasma gondii serology should be performed
in all patients undergoing organ transplantation; in par-
ticular heart transplant recipients; seronegative recipi-
ents with seropositive donors and seropositive recipi-
ents should receive prophylaxis [6, 35].

Viral infections. Screening for CMV, EBV, HBV,
HCYV, and HIV should be performed in all transplant
recipients. Active viral infection in potential SOTRs
should be delayed if possible until the infection resolves.
VZV and MMR screening of SOTRs is important, with
vaccination of the seronegative recipient pre-transplant
if possible [12].

Antimicrobials prophylaxis for SOTRs infections

Antibacterial prophylaxis. Perioperative antibacte-
rial prophylaxis to prevent wound infections begins in
the operating room and continues for <24 hours and <3
days after transplantation, in kidney transplant and other
SOTRs, respectively [24]. Trimethoprim/sulfamethoxa-
zole prophylaxis for the first 6 months after transplan-
tation is recommended to protect against urinary tract
infections. This regimen also protects against infection
with Prneumocystis jirovecii, Listeria monocytogenes, No-
cardia species and Toxoplasma gondii 16, 18, 35, 39].
SOTRs with positive PPD test results and a high risk of
tuberculosis reactivation should be given 9-12 months of
isoniazid therapy after transplantation. Isoniazid pro-
phylaxis should be considered for SOTRs from donors
with a history of tuberculosis or tuberculin reactivity [42].

Antibacterial regimens should be individualized by
the type of organ transplant. Kidney transplant patients
are given cefazolin or ampicillin-sulbactam, to cover
uropathogens and staphylococci. Gram-negative cover-
age is added for pancreas transplant recipients. Extend-
ed-spectrum cephalosporins are given to liver transplant
recipients to cover gram-negative bacilli, enterococci
and staphylococci [21]. Recently, the combination of
new beta-lactam drug ceftolozane with tazobactam has
a broad-spectrum activity against Enterobacteriacae
producing extended-spectrum beta-lactamase. Ceftolo-
zane-tazobactam is used for the treatment of multi-
drug-resistant Pseudomonas infections and complicated
intra-abdominal and urinary tract infections [51]. An-
other interesting antibacterial agent is the association of
ceftazidime with a new beta-lactamase inhibitor, avibac-
tam, which inhibits the activity of some carbapenemases
[21, 52]. Besides the use of antibiotics active against
Clostridium difficile, (vancomycin, metronidazole, and
fidaxomicin), other approaches are in development.

Fecal transplantation appears beneficial for preventing
relapses in immunocompetent hosts. However, the use
in SOTRs has been limited because of concerns about
side effects. More recently, two monoclonal antibodies
directed against Clostridium difficile toxin A and toxin
B-actoxumab and bezlotoxumab, respectively have been
developed and their potential benefit in SOTRs needs to
be determined [23].

Fungal infections. All transplant recipients in en-
demic areas for Coccidioides immitis should receive
azole prophylaxis for 6-12 months after transplant.
Recipients of organs from donors with prior or active
infection should receive azole prophylaxis. Primary
antifungal prophylaxis for Histoplasma capsulatum and
Cryptococcus neoformans after transplant is not recom-
mended [19, 20]. For Candida infection, targeted pro-
phylaxis in SOTs with azoles or echinocandins is pre-
ferred over lipid formulations of amphotericin B [25].
Anidulafungin, micafungin or caspofungin in standard
dose or azoles (voriconazole, itraconazole or posacon-
azole) is recommended for the use of prophylaxis
against invasive aspergillosis in SOTRs. Inhaled am-
photericin B or lipid preparation of amphotericin B can
be used for prophylaxis postoperatively in patients with
lung transplants [17]. Isavuconazole, a new triazole
agent with broad activity, has been approved for fun-
gal infections including Aspergillus and Mucor species.
Isavuconazole has less liver toxicity than voriconazole,
and a lack of nephrotoxicity, which can be an issue with
liposomal amphotericin B. The role of isavuconazole
in the prophylaxis and treatment of fungal infections in
SOTRs needs to be determined [20].

Viral infections. The antiviral drugs for CMV pro-
phylaxis are valganciclovir and intravenous ganciclo-
vir. For kidney recipients, a high dose of valacyclovir is
used. CMV prophylaxis has the advantage of preventing
HSV, VZV, HHV6, and HHV7 infections. Alternative
drugs such as foscarnet and cidofovir carry significant
toxicities [28, 29, 31]. Letermovir, a novel viral termi-
nase inhibitor, was recently approved for CMV prophy-
laxis after bone marrow transplantation. A successful
outcome was reported with the use of letermovir in a
lung transplant patient with CMV-resistant disease and
was effective in treating CMV viremia in kidney trans-
plant recipients. However, the occurrence of resistance
has been reported in treatment with letermovir alone
[53]. The new antiviral drug, maribavir is an inhibitor
of the viral kinase. Its efficacy for the treatment of re-
fractory or resistant CMV disease in SOTRs has been
reported with higher doses. Occurrence of resistance
has been reported in treatment with maribavir. Another
new antiviral drug, Brincidofovir, the lipid-conjugated
analog of cidofovir, has high oral availability and less
nephrotoxicity than cidofovir. Efficacy has been low in
prevention in hematopoietic stem cell transplant pa-
tients, and few data are available in SOT recipients [53].

Vaccination of SOTRs. Vaccination status should be
reviewed and a vaccination plan developed in all SOTRs
(Table 5) [54].
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Recommendations for Immunization of Adult SOTRs [54]

Table 5

Vaccine Inactivated /live Recommended Recommended Evaluate for
Attenuated Before transplant | after transplant serologic
(I/LA) response
Influenza I Yes Yes No
LA o No No
Hepatitis B | Yes Yes Yes
Hepatitis A I Yes Yes Yes
Tetanus I Yes Yes No
Pertussis (Tdap) 1 Yes Yes No
Inactivated Polio vaccine I Yes Yes No
H influenza type B I Yes Yes Yes
Streptococcus pneumonia | Yes Yes No
(conjugate vaccine)
Streptococcus pneumonia | Yes Yes No
(polysaccharide vaccine)
Rabies I Yes Yes Yes
Human papilloma virus I Yes Yes No
Varicella LA Yes No Yes
(live attenuated; Varivax)
Varicella LA Yes No No
(live attenuated; Zostavax)
Varicella | Yes Yes No
(subunit; Shingrix)
MMR (Measles/Mumps/Rubella) LA Yes No Yes
BCG LA Yes No No
Smallpox LA No No No
Anthrax | No No No

*

revaccination with an inactivated influenza vaccine can be considered.

Inactivated vaccines should be given at least 2 weeks
prior to transplant where possible for an adequate im-
mune response. Live-attenuated vaccines should be given
at least 4 weeks prior to transplant to ensure that vaccine-
related viral replication has resolved prior to transplant

If a live-attenuated influenza vaccine was to be administered accidentally to SOTRs, antiviral therapy and subsequent

[55]. In the post-transplant setting, inactivated vaccines
can be administered starting at 3-6 months post-trans-
plant. For transplant recipients who intend to travel to
areas of increased risk for infection, travel-specific vac-
cinations should be addressed (Table 6) [54].

Table 6
Travel vaccine recommendations for SOTRs [54]
. il Can be administered | Can be administered IEETEL TS ‘for
Vaccine attenuated serologic
before the transplant after transplant
(I/LA) response
Yellow fever a LA Yes No No
Japanese encephalitis 1 Yes Yes No
Salmonella typhi (Typhim Vi, I Yes Yes No
intramuscular)
Salmonella typhi
(Vivotif, oral) LA Yes No No
Traveler’s diarrhea and cholera
vaccine (Dukoral) b I Yes Yes No
Cholera Vaccine (Vaxchora) LA Yes No No

2Yellow fever vaccination may be required for travel to some countries of Africa and South America but should be waived if

travelers are immunosuppressed.

b Oral inactivated vaccine against Cholera and Enterotoxigenic Escherichia coli provides short-term protection.
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Influenza vaccine can be given as early as 1-month
post-transplant and high-dose or booster dosing of
Influenza vaccine has greater immunogenicity and is
preferred over a single standard dose [56]. Hepatitis B
vaccine accelerated schedules such as 0, 1, 2 months or
0,7,21 days can be used. A higher dose (40ug) vaccine
can be used in end-stage renal disease and post-trans-
plant settings. Titers can be monitored for vaccine re-
sponse and revaccination performed if necessary [57].
There are two main formulations of pneumococcal vac-
cine: a 23-valent polysaccharide vaccine (PPSV23) and
a 13-valent protein-conjugated vaccine (PCV13). Both
PCV13 and PPSV23 pneumococcal vaccines should
be administered to SOTRs. In vaccine naive patients,
PCV13 can be administered first followed by PPSV23,
a minimum of 8 weeks later. A PPSV23 booster can be
given after 5 years [54]. HPV vaccination can be admin-
istered before or after transplantation to at-risk patients
meeting specific age criteria. MMR and live attenuated
varicella vaccination is generally contraindicated post-
transplant [54].

The Egyptian Experience in SOT. In Egypt, the
first renal transplant was performed at Al-Mansoura
University Hospital in 1976. Following a very slow start,
the number of transplants gradually increased, reaching
an annual rate of 90-100 transplants. Presently, there
are 80 centers that perform renal transplantation in
Egypt, with the overall experience exceeding 7000 liv-
ing donors [58].

Many Egyptian studies reported various infec-
tions among kidney transplant recipients (KTRs). In
a recent study by El Maghrabi et al. [59] in Mansoura
Urology and Nephrology Center, 394 KTRs out of
2700 (14.6%) were shown to be HCV antibody posi-
tive. Among the 394 patients, 114 (28.9%) were posi-
tive for HCV RNA. In other reports from Mansoura
Urology and Nephrology Center, Alsaid et al. [60]
declared the occurrence of HINI influenza virus in-
fection in 25 (48.1%) out of 52 clinically suspected
KTRs, while El-Agroudy et al. [61] stated that, of 1200
KTRs, 45 (3.8%) patients developed post-transplant
Tuberculosis. Also, Bakr et al. [62] observed skin in-
fections in 191(63.25%) of KTRs including folliculitis
(10.3%), tinea versicolor (30.1%), dermatophytosis
(19.5%) and onychomycosis (7.6%) The experience
Cairo University hospitals in kidney transplantation
were elaborated by a retrospective study conducted
on 282 patients by Saadi et al. [58]. The researchers
found that infections among the KTRs were detected
in 18.8%, of whom 32.1% were infected with cytomeg-
alovirus and 67.9% were infected with other bacterial
and fungal infections.

Regarding living donor liver transplant (LDLT),
it was first performed in Egypt in 1991 at the National
Liver Institute, Menoufeya University. By that time,
there was an increase in the number of LDLT centers
(13 centers) and cases (2,500) with the improvement
of the results of LDLT [63]. Egypt has the highest in-

cidence of HCV in the world. The incidence of HCV
antibodies and HCV RNA in individuals from 15 to 59
years old were 14.7% and 9.8%, respectively, in 2008
[59].

The high prevalence of chronic liver diseases has
led to increasing numbers of Egyptian patients suffering
from end-stage liver disease (ESLD), necessitating liver
transplantation [64]. Yosry et al. [65] showed that hep-
atitis C-related ESLD is the main indication for liver
transplantation and represents 89.8% of cases in Egypt,
while HBV and other indications represent 5.1% and
5.1% respectively. The exact recipient survival among
the Egyptian liver transplant recipients is not accurately
known however, Amer and Marwan [66] documented
that, the one-year, three-year and five-year survival
were 73.17%, 70.83% and 64.16% respectively in the
International Medical Center, Cairo in a series of 145
adult to adult LDLT cases and there was no donor mor-
tality.

Several Egyptian pieces of the research reported
the occurrence of post-transplant infections in LDLT
patients. In a recent study by Saleh et al. [64], post-
transplant-infections occurred in 8 (16%) out of 50
LDLT patients. Intra-abdominal infections were the
most frequently encountered infection, of which En-
terococcus species were the leading pathogens. Mon-
tasser et al. [67] in the prospective study included 45
patients who underwent LDLT at Ain Shams Center
for Organ Transplant, 33 patients (73.3%) were suffered
from bacterial infections. The study done in National
liver institute Menoufya in 2015 showed that the HCV
recurrence was 19.2% [68]. Thus, the previous studies
declared that SOT is successfully done in Egypt with
similar results worldwide.

Conclusion. The advancement in the field of trans-
plant has led to the increasing number of SOTRs, with
better survival rates. This success leads to new chal-
lenges in infectious diseases, which are compound by
the emergence of newly transmissible and multidrug-
resistant organisms. The prevention of infections is a
cornerstone of any modern solid organ transplanta-
tion program. Understanding the fundamentals of these
infections with early detection is critical for improving
the outcomes of such patients and reduces the potential
for further complications.

The risk of serious infections in SOTRs is deter-
mined by interactions between the patient’s epidemio-
logical exposures and net state of immune suppression.
A timeline was created to develop a differential diag-
nosis of infection in transplantation based on common
patterns of infectious exposures, immunosuppressive
management and antimicrobial prophylaxis. Thus,
improvement in conceptions of the immunosuppres-
sion, the risks of rejection and infection, the advances
in screening, the diagnostic tests including imaging and
molecular techniques and prophylactic intervention
protocols, have made it possible to manage and restrict
the consequences of infections and work towards better
patient survival among SOTRs.
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Furthermore, pre-transplant screening of the po-
tential organ donor and recipient affords an opportuni-
ty to assess the feasibility and safety of transplantation,
to determine the prophylaxis and preventive strategies
utilized post-transplant, to detect and fully treat active
infection in the potential recipient prior to transplant,
to update the vaccination status of the potential recipi-
ent, and to sufficiently educate the patient and family
about preventive measures.

Future prospective. Future advances will incorpo-
rate the use of rapid molecular diagnostic testing and
possibly additional testing for emerging pathogens in
clinical practice. There is a need for the development
of quantitative tests which can identify the nucleic acids
or microbial antigens with an enhancement of the diag-
nostic accuracy. Such tests would help the physician to
guide and individualize antimicrobial prophylaxis and
therapy, thereby reducing the toxicity of these agents.

The development of newer antimicrobials possess-
ing a better toxicity profile will shape the future of organ
transplantation. In the very near future, the progress in
treating infectious diseases (for instance, hepatitis C)
can have a significant impact on organ donation. New
researches in the development of novel highly potent
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0.J1. Komnanicup

I'inepypukemisi Ta XpoHiyHa XBOPO0OAa HUPOK

Y «Iucturyt Hedposaorii HAMH Ykpainun», KuiB, Ykpaina

Pestome. Cmamms npucesuena 02asdy aimepamypu w000 6RAUBY 2inepypuKeMmii Ha po3gUmMoK ma npoepecy8aH-
Hs XpoHiuHOoi xeopoou Hupox (XXH). Ilpodemoncmposaro menoeHyito 3MiH N0eas0ié Ha poab Ce4080i KUCAOMU Y namoee-
He3i XXH. [Ipedcmaéneno ananiz excnepumeHmanbHux, enioemionociyHuxi ma KAiHiYHUX 00CAiodiceHb 3 NUMAHb 38 3Ky
einepypuxemii 3 MemaboaiuHumM ma Kapoio-peHasbHUM CUHOPOMAMU.

KiouoBi ciioBa: xpouiuna xeopoba Hupok, einepypukemis, ce1oea Kucioma, nodazpuyna Hegponamis, kapoio-
DPeHaNbHUl CUHOPOM, eHOomenianbHa OUCQYHKYIs, MemadoaiuHUull CUHOPOM.

BrnipogoBxX ocTaHHIX cTa I’ ATIECITA POKIB IyMKa
(axiB1IiB 10O POJIi CEYOBOI KUCIIOTHU, SIKa SIBJISIE CO-
0010 KiHLIEBUI MPOAYKT MMyPUHOBOro OOMiHYy, Y pO3-
BUTKY XPOHIYHOI XBopobu HupokK (XXH) 3miHIOBaIA-
¢ KiJbKa pasiB. Y 1776 potii mBencbkuii hapMaieBT
Kapn Binerensm Illene, gociimkyroun KOHKpEMEHTU
CEYOBOIro Mixypa, BIIEpIli€ BiIKpUB CEUYOBY KMCJIOTY
Ta 3aJOKYMEHTYBaB B3a€MO3B’I30K MiX ITiIBUIICHUM
piBHEM CEYOBOI KMCJIOTU B CHPOBATILIi KpOBi Ta Mmojaa-
rpoto [1]. Tlogarpa BBaxKamacs ONHIEIO 3 IPOBITHUX
npuurH XXH B cepenuni XIX cTOMITTS, i y CBOIX 4M-
CeIbHUX OOCHiIXeHHsX n-p Tanborr i a-p Tepruian
criocrepiraiu, 1o Maiike 100% nauLieHTiB 3 IoAarpoo
manu o3Haku XXH Ta crocrepiraiu mig 4ac po3TUHY
apTepioIOCKIIEPO3, INIOMEPYIOCKIEPO3 Ta iIHTEPCTULLi-
ajapHuil Gpidpos [1].

OCKINIBKY TinepypruKeMisl TPU3BOIUTH JO BigKiia-
IEeHHS YpaTHUX KPUCTaIiB Yy TKAHMHAX, BUKIMKAIOYU
roCTpUii MOAArpuYHU apTPUT, YpOJIiTiaz, OOCTPYyK-
TUBHY Hedpomnariio, 3aXBOPIOBaHHS CTaJIO0 BioMe SIK
nojarpuyHa abo ypatHa Hedpomariss. OgHakK, 3 4acoM
3’sicyBajiach, 110 ypaTHa Hedpomaris He 3aBXIN aco-
uiiopaHa 3 XXH i OGinblIicTh NALliEHTIB MAE CYITYTHIO
apTepiajbHy TilepTeH3ilo, 110 3MYCWIO AESIKUX eKC-
MEePTiB MPUIYCTUTH, 110 NOLIKOIKEHHS HUPOK Y XBO-
puX Ha noaarpy Moxe OyTH BUKJIMKAHO iHIIMM HixX
rinepypukemig npuunnamu [1]. omarpy i yparypiro,
aK npuunHy XXH, Oyi10 BujlydeHo 3 ImiapyyHUKIB i 3a-
raJbHUI 3B’ 130K Tinepypukemii 3 XXH mosicHioBaBcs
JIMIE MiABUILEHHSIM CEYOBOI KUCIOTU KpOBI, sIKa, y
CBOIO Yepry, € HaCIiAKOM 3HMXEHHS IIBUIKOCTI KIIy-
6oukoBoi ¢iaprpanii (IHK®) [2]. bimsbko 50 pokis
TOMY, TIiCJISI eKCIIEpUMEHTAIbHO IIPOAEMOHCTPOBAHO-
ro nporpecyBaHHs XXH acoliiiloBaHOTO BUKJIIOYHO 3
rinepypukeMi€ro, BiTHOBUBCS iHTepeC HayKOBOI CITiJIb-

Ouabra JleoniniBna Komnanieup
olga003@ukr.net

HOTHU 10 NOTEHLIHOI POJIi CeY0BOI1 KUCJIOTH Yy IIPOrpe-
CyBaHHi rocTpoi i XpOHiYHOI XBOPOOU HUPOK [2].

linepypukemisi — 1ie MepcUCTyioue MiJIBUILEHHS
KOHIIEHTpallil Ce4oBOI KMCJIOTU ILJIa3MU KPOBi BUILE
360 MKMOJIb/N1 Y XiHOK Ta 420 MKMOJIb//1 Y YOJIOBIKIB,
Mg Ji€lo SIKOi y TKaHMHAX CyIIo0iB ab0 HUPOK MOXKe
BigOyBaTHCs HAKOMMYEHHSI MOHOHATPIMOBUX YpAaTHUX
kpucrtaiiB [3]. [IpuunHu rinepypukemii BKIIOYAIOThH
TeHEeTHYHi (haKTopH, HaAMipHE CIIOXMBAHHS aJIKOTO-
JI10, IIypUH-30aradyeHy Ji€Ty, MeTa0OJiUYHUM CUHAPOM,
BUKOPUCTAHHS OiypeTHKiB Ta 3HmxkeHHs IKD [3].
Cepen CITaIKOBUX NPUYMH BUOUISIOTH HeEKTH Tre-
HIB, 11O BilINOBIiZalOTh 32 aKTUBHICTh (PEPMEHTIB, SIKi
BIUIMBAlOTb HA CUHTE3 Ta €KCKPELil0 CEYOBOI KUCIOTHU
Hupkamu [3].

banaHc ce4oBOi KMCIOTM B OpTaHi3Mi JIOAUHU
BiOYBA€THCS IMEPEBAXHO 3a PAXyHOK HUPKOBOI €KC-
kpeuii (80%), Todi sSK KHUILKOBa €KCKpeLlisl ypaTiB
ckimagae 6mussko 20% [3]. HupkoBumii mursx emimi-
Haiii CK yMOBHO MOIiisaioTh Ha 4 TOCHiTOBHI (a3u:
1) moBHa inbTpaitis; 2) MoBHA peabcopOIIis y mpo-
KCUMaJIbHUX HUPKOBUX KaHAJbBISIX; 3) CeKpelis
(6au3bko 50% Bin peabcopboBaHuX); 4) IIOBTOPHA pe-
abcopOLIis y AUCTATbHUX HUPKOBMX KaHajbLsax (40%
Bim cexperoBaHux). Y (izioslorivHMX yMoBax KJIipeHC
cevyoBol K1caoTH mpuonusHo ckiagae 10% sig LIKO,
L0 Y CEpeIHbOMY CTAaHOBUTh 8,7%2.5 miu/xB/1.73 M2
YpaTu KpoBi aKTUBHO (PiIBTPYIOTHCS TIIOMEPYISIPHUM
arapatoM Ta peabcopOyrOThCS 3HAUHOIO MipOI0 B IPO-
KCUMaJIbHUX Bimainax xkiay6oukis [4]. O6unsa mpole-
CU 3IiHCHIOIOTBCS 3a paXyHOK MEMOpaHHUX ypaTHUX
tpaHcnoprepiB. Tiibku 3—10% BindiIbTpoOBaHUX ypa-
TiB €KCKPETYIOThCS 3 cedelo, iHma yactuHa (90—97%)
peabcopOyeThCsT B MPOKCUMAJbHUX Bigdigax HUPKO-
BUX KaHaJbIIB [4].

HeexkckperoBaHa ce4oBa KMCIOTa IETIOHYETHCS B
TKaHMWHAX i parouTyeThCss MaKpodaramMu, BHACTiIOK
4oro akTuBYOThCs iHbmamacomu, CASP1, 1L-1p, mo
00YMOBITIOE PO3BUTOK 3aIlaJIbHOTO IIPOIIECY B EHIOTe-
il cynuH. [HpIamMacoMu — 1ie KOMILIEKC MPOTEiHiB,
1110 BUKJIMKAE Mepexil Mpo3anajlbHUX LMUTOKIHIB B 1X
akTuBHMI cTtaH. ImeHTudikoBaHi 4 thmm iHdmama-
com: NLRP1, NLRP2, AIM2, IPAF [5]. Kacna3u,
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srinHo Bikimenii — e mpoTeiHu, 10 PO3TalloOBaHi
B OUTOIUIA3Mi KJIITUH 1 BIiIIIOBiZAalOTh 3a aIlONTO3 Ta
aJbTepHATUBHUI crtaiicinr [5]. Kpim 1boro, kpuc-
TaJIU CEYOBOI KMCJIOTU aKTUBYIOTh LIMKJIOOKCUTEHA3Y
(COX)-2, kinasy (Syk, p38 MAPK) Ta iHnTepneiikin
IL-1B, ocTaHHBOMY HaJIEKUTh BaXXJIMBa POJIb y PO3BU-
TKy mogarpu [6].

B ceui ceyoBa kuciora icHye y 1Box hopMax: po3-
YUHHIA — y BUJISIAI ypaTa (ioHi30BaHa hopMa, He To-
€lHaHA i3 TPAHCMOPTHUMMU OiKaMM) i HEPO3UYMHEHI
(Binpi3HSIETbCS OMHUM i1OHOM BOJHIO, SIKMM Ma€ 3Mi-
OHicTh moenHyBatucs 3 ypatom 3a pH <35,5). Y xBopux
3 TiNepypUKEMI€I0 KiIbKICTh iOHiB BOAHIO MiABUIIEHA
BHACJigoK nedeKTy eKCcKpellii ypuHapHoro Oydepa,
SIKMIi BUHMKA€E BHACHIiNOK Ae(hEeKTy CUHTEe3y IIIoTa-
MiHa3u i/abo rmoramaraerigporeHasu. Came BevKa
KiJIbKiCTh iOHiB BOJHIO 0OYMOBJTIOE TOEJHAHHS BOIHIO
3 ypatoM [6].

3 KpOBi ypaTu HAOXOAAThb Y KHWIIEYHUK IILISI-
XOM CEKpellii, a TAKOX $IK KOMIOHEHT XKOBYi, CJIUHU,
LUTYHKOBOIO coky [7]. CedoBa KMCI0Ta HE BUBOIUTh-
CS 3 KaJIOM B YMCTOMY BUTJISIII, OCKIIbKY PO3MAaJa€Th-
ca B kuuredHuky g0 CO, ta ajmaHToiHy. Briepiue posb
KMIIKiBHYKA B €KCKpellii ypaTiB Oyya onvcaHa JOCUTh
naBHo [7]. IIpoaeMOHCTPOBAaHO, L0 IIPU BBEAEHHI ypa-
TiB LlypaM 3HaYHA YaCTUHA PEYOBUHU BUAISETHCS Ye-
pe3 KUILEUYHUK, TOJi SIK YePE3 XKOBY yPaTU BUIIISLIUCS
B MiHIMaJIbHI# KiJTbKOCTI, aJXe NMpsMa iHTeCTUHAIbHA
cekpellis € OJHUM i3 KOMIIOHEHTIB €KCKpellil ypaTiB
i BAXXJIMBUM aJIbTEPHATUBHUM ILISIXOM 1X BUBEIECHHS
y nauientiB 3 XXH [8]. OmHak i1 moci Mano mocii-
JKEHb, SIKi MOSICHIOIOTh MEXaHi3MU iHTECTUHAJIBbHOTO
YPUKOJTi3y, 1110 TOTpeOy€e MOoAaIbIIoro BUBUEHHS [8].

CeyoBa KHUCJIOTa Y HiABUILIEHUX TUTPAX Ma€ Mpo-
3anajibHi Ta MPOATePOreHHi eheKTU: CTUMYJISILIS TTPO-
Jidepallii rmageHbKUX M’s3iB €eHAOTENi10, aKTUBALIil0
MakpodariB 3 BUBLJIbHEHHSIM XeMOKUMHIB Ta MeiaTopiB
sananeHHs ( intepneikinu: IL-1 B, -6, -8; ®HO-q,
docdominaza A2, eiikozaHoinu, KiHiHu u T.4.) [8].

Cepen iHmMX (HaKTOpiB PUBUKY TillepypUKeMil
TaKOX OOTOBOPIOETHCS T€HETUYHI JEeTEPMiHAHTU He-
dpodnitiazy: ren ZNF365 (Zinc finger protein 365) Ha
xpomocoMi 10q21-q22 i ren SLC2A9 (Solute carrier
family 2 member 9), 110 BigmoBimaJbHMI 32 KOTYBaHHS
URAT1 (Urate transporter 1) [9].

IMinBuiieHU# piBeHb CEYOBOI KMCIOTU B CUpOBAT-
Ii KPOBi CIIpHUsi€ MOPYUIEHHIO MPOAYKIlii OKCUIY a30-
Ty / AIUCYHKIIT €eHOOTEi10, MiABUIICHIN XOPCTKOCTI
CyIVH, HEaleKBaTHiil aKTUBallii CUCTEMU PEHiH-aHTi-
OTEH3WH-aJbJOCTEPOH, MOCUJIEHHIO OKUCHOTO CTPECY
Ta HeaJanTUBHUM iMYHHUM Ta 3alajJbHUM peakili-
saM. Lli BinxuieHHs], B CBOIO Yepry, CIpUsIOTh PO3BU-
TKY CYAMHHOTIO, CepLEeBOro Ta HUpKoBoro ¢ioposy, a
TaKOX MOB’SI3aHUX 3 HUMU (DYHKUiIOHAJTbHUX BiIXu-
nens [10].

ExcnepuMeHTaIbHO MPOJAEMOHCTPOBAHO, IO
rinepypukeMisi Moxe MPU3BOAUTHU SIK JO ypaTHOI He-
(pomarii 6e3 BUMMaAiHHS KPUCTATIB, TaK i O CKJIEPO3y
KIyOOUKiB HUPOK, (hiOpO3y iHTEPCTULS i ypaXeHHS

engotenio aprepion [11]. Came ToMy, y Hali€HTIiB 3
KJIiHIYHUMU O3HAKaMU TMOpPYILIEHHS OOMiHY Ce4yoBOl
KMUCJIOTU CIIOCTEpiraroThCsl abaoMiHalIbHE OXMUPIHHSA,
IHCYJIIHOPE3UCTEHTHICTh, LyKpoBuil miabetr Il Tumy
Ta apTepiajibHa rinepreHsid. 3B’S30K 3 iHCYyJiHOpe-
3UCTEHTHICTIO ABOOIYHMIA: iHCYJiHOPE3UCTEHTHICTh
MpU3BOAUTL 0 MiABUIIEHOI KaHaJblieBOI peabcopb-
1ii HATpilO i 3HUXEHHIO eKCKpellii ce4oBOi KHCIOTHU
HUPKaMU, 110 € TMIPUYMHOIO TinmepypukeMii, sika o0y-
MOBJIIOE MiABUIIEHHS MTiIKO3WJIOBAHOTO TeMOTJI00iHY
(HbAlc). HbAlc, y cBolo uepry, BUCTYIA€E MPEIUKTO-
POM pO3BUTKY IIyKpoBoro aiabety 11 tuny [13, 14].

Y xBopux 3 apTepiajibHOIO TiMepTeH3i€l0 Tinepy-
pUKeMis acolliiloBaHa 3 AMCGYHKIIEID €HAOTEIi0 Ta
MiKpoaJIbOyMiHYpil0, 110 MPU3BOAUTH 10 (DOPMYBaHHS
[JIOMEPYJISIPHOI TiMepTeH3ii Ta MOPYyIIEeHHS HUPKOBOL
remoauHaMiku [13]. Kpim Toro, BcTaHOBIIEHO, IO Ii-
MepypuKeMisi y NalieHTiB i3 TiNepTOHIYHOI XBOPOOOIO
ACOLIIIOETBCS 3 OCHOBHMMU KOMIIOHEHTaMU MeTado-
JIIYHOTO CUHAPOMY: aOJOMiHAIBHUM OXWPiHHSAM, MO-
PYILIEHOIO TOJIEPAHTHICTIO 10 IIOKO3U, TiMepiHCyJTiHe-
Mi€lo Ta guciainporeinemiero [13, 15].

IIpy oXupiHHi, OCOOJMBO NpU 30LIbIIEHOMY
CMOXMWBAaHHI (PPYKTO3U CHOCTEPIra€Thcs MiABUILEHA
MevyiHKoBa MpoayKilist ceqoBoi kuciotu [16]. 3i 3Hu-
JKEHHSIM IIBUAKOCTI KJTy6oukoBoi dinbrpantii (LLTK®D)
piBEHb CEYOBOI1 KUCJIOTU B CUPOBATILi KPOBi MOCTYIO-
BO 3pocrtae, i npubausHo 50% HUPKOBUX MaLi€HTIB
MAalOTh TiMEepPypUKEMil0 HA MOMEHT MOYaTKy HAiamizy
[17]. HesBaxarouu Ha Te, 1[0 TilepypUKeMisl Ta rime-
PiHCYJTiHEMISI TICHO MOB’S13aHi MiX c00010, MEXaHi3MU
i€l acouiauii 3aduIIalOTbC He3po3dyMiumu. OnuH
i3 MexaHi3MiB, MOBipHO, MOB’SI3aHUI 3 TUM, IO Ti-
MepypukeMiss Crpusie MiABUIIEHHIO iHCYJiHOpe3uc-
TEHTHOCTI Ta acouiiioBaHiii rinepincyninemii [18]. Ha
(yHKIIi10 KaHaIbLIB HUPOK BIUIMBAE METAOOJIYHUIA
CUTHaJ iHCYJiHYy, a KJIipeHC CeYOBOi KUCJIOTU B Cedi
3MEHINYEThCI i3 3MEHIIEHHSM YTWJIi3allii TJIIOKO3HU,
onocepeakoBaHoi iHcymiHoM [19]. HemonasHi nocti-
JKEHHS MoKa3au, 110 XKUPOBa TKAHWHA MOXE BUCTY-
MaTu SIK €HJOTEHHE JIXXKEPEesO0 CeYOBOI KUCIOTH, i 1110
cevyoBa KMCJI0Ta MOCUJTIOE 3alaibHy iHDiabTpalio Ma-
KpodariB Ta 3anajeHHsI B XUpOBiii TKaHuHi [19].

To6T0, rinepypukemisi 3anyckae MOTEHLiHI ma-
TO(}i3i070TiUYHI MeXaHi3MU, SIKi COPUSIOTh PO3BUTKY
cepleBO-CyAMHHUX 3axBopioBaHb Ta XXH [20]. ITin-
BUILEHUI piBEHb CEYOBOI KUCIOTU CUPOBATKU KPOBi
CTIpUSIE TIOPYIICHHIO TPOAYKIlii OKCUIY a30Ty / IUC-
(yHKLIT eHaoTeNil0, HeaJeKBaTHIll aKTUBallil peHiH-
AHTI0TeH3UH-AJTbJA0CTEPOHOBOI CUCTEMU, OKCUAATHB-
HOMY CTpeCy, PO3BUTKY iMyYHHUX Ta 3aMaJIbHUX peak-
i, SIKi iHilUiI0IOTh PO3BUTOK CYAMHHOIO, CEPLIEBOTO
Ta HUPKOBOTO (piOpo3y I MOB’sI3aHUX 3 HUMU DYHKILi-
OHaJbHUX BigxuieHsb [21-23].

€ Bce OuTbIlIe JOKa3iB TOTO, 11O 3HUXEHHS PiB-
HSI CEYOBOi KMCJIOTU B CUPOBATILi KPOBi € CTPATETIYHO
BaXXJIMBOIO JIJIs 3HUKEHHS apTepiaibHOro Tucky. Ha-
MPUKIaA, Y PaHAOMi30BaHOMY, MOJABIHHOMY CIiMOMY,
mianedo KOHTPOJIbOBAHOMY MOCHiAXEHHi, y SKOMY
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O6pasiu yyactb 30 MimTiTKiB i3 BOEplIe JiarTHOCTOBAHOIO,
HIKOJW HE JIIKyBaHOIO E€CEHLIaJIbHOI TilepTeH3i€0
MepuIoi CTalii Ta piBHEM CEYOBOi KUCJIOTU B CUPOBATIL
>6 Mr / U1, Ticjsl JiKyBaHHS aJIOIMyPUHOJIOM, ITOKa3-
HUKU 3HUXEHHS CepelHbOro CUCTOJIYHOTO i AiacTo-
JIIYHOTO TUCKY, a TAKOX L1JIOJ000BOro aMOy1aTOpHOTO
apTepiaJbHOrO TUCKY Oy 3HaYHO Kpallle, HixX y TpyITi
miaue6o [24]. Y nocniakeHHi BariTHUX XiHOK cepeji-
Hi MOKA3HUKM CEYOBOI KUCIOTU B CUPOBATIIi KPOBi Y
XiHOK 3 MpeeKJIaMIICi€l0 Oy BUCOKUMU, a PiBHi ce-
YOBOI KHMCJIOTH B CHUPOBATIIi >5,5 MT / IJ1 BKa3yBaJu
Ha MiJBUIIEHY WMOBIpHICTh MPEEKJIaMIICii y BariTHUX
Mali€HTIB 3 TiMepTOHiYHOW XBOpobotw [25]. Binbme
TOTO, ¥y PaHAOMi30BaHOMY KOHTPOJILOBAHOMY MOCIIi-
JIXKEHH1 4010BiKHU, IKUM BBoauIU 200 r ppyKTO3M 1110~
JTHSI IPOTSITOM 2 TUXKHIB, J€MOHCTPYBaIU 301IbIIEHHS
24-TOAMHHOTO aMOyJIaTOPHOTO apTepialbHOTO TUCKY,
1o 6yy0 3armoGirHyTo OJHOPAa30BUMM BBEIEHHSIM aJlo-
nypuHody [25]. 1li pe3yabTaté MiATBEPAXYIOTh YSIB-
JICHHS TIPO T€, L0 CIOXUBAHHS MPOAYKTIB 3 BUCOKUM
BMICTOM (OPYKTO3U Ta TilMepypuKeEMiss MiABUIIYIOTh
KPOB SIHUI TUCK, 1 1110 3HUXKEHHS CEYOBOI KUCJIOTH 3a
JOTIOMOTOI0 aJIOMyPUHOJY 3HUXYE KPOB STHUI TUCK, a
TaKOX IOB SI3aHUI 3 LIMM PU3UK PO3BUTKY CEPLIEBO-
CYAMHHUX 3aXBOpIOBaHb [25].

OcTaHHIMM pOKaMU IIUPOKO OOrOBOPIOETHCS
pPOJIb CEYOBOI KUCJIOTH, SIK HE3AJIEXHOIO MpeauKTopa
nporpecyBaHHsd XXH. B ekcrniepuMeHTanibHUX po0O-
Tax rinepypuKeMisi Ipu3BoAMJIa 10 MiABUIIEHHS PiBHS
MpoTeiHypii Ta HUPKOBOI HempocTaTHOCTI [25]. Hemro-
JIaBHi KJIiHIYHi TOCHiAXEHHS TaKOX MPOAEMOHCTPYBa-
JIU, IO KOHIIEHTPALlisl CEY0BOi KUCJIOTU CUPOBATKU €
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He3ajiexXHUM ¢pakTopoM pusuky 3HuxkeHHs1 LIIK®D <
60 mu/xB/1,73 M? y XBOpUX Ha [JIOMepyJOHeDPUT, He-
3aJIe3KHO BiJl HASIBHOCTI HE()POTUUHOTO CHHAPOMY [22,
26]. ABTOpY TOKa3au, 110 Timepypukemist maiitxe y 20
pasiB miaBuillye pu3uk nporpecyBaHHss XXH, HaBiTh
MicJsl MOMpaBKU Ha ajbOyMiHEMil0, KpeaTUHIHEMIIO,
3arajibHy MpoTeiHeMilo, T0OOBY MPOTEIHYpilo, BiK ma-
LIIEHTIB Ta apTepiabHy TinmepTeH3iwo [27].

IIporte, ciin 3a3HAYUTH, 1110 HOPMaabHA KOHIIEH-
Tpallisg CE4O0BOI KUCIOTU € AHTUOKCUIAHTHOKO MOJe-
KyJIOIO, SIKa aKTUBYE emiTeNlialibHi KIITUHM IJIs BU-
BiabHeHHs1 TSLP (Thymic stromal lymphopoietin) Ta
IL-33 (Interleukin 33), ane He IL-25 (Interleukin 25),
Ta iHAyKye iMyHHY peakiito 2 tuny [28]. Lli BaacTu-
BOCTi MOXYTb MOSICHUTU 3aXUCHUI MOTEHIiaJl CEYOBO1
KHCJIOTU y XBOPUX 3 HEBPOJIOTIYHOIO Ta iH(beKIiitHOI0
MAaToJIOTI€I0, X0Ua MeXaHi3M JIil Ce40BOI KMCJIIOTU OCTa-
TOYHO He 3’sicoBaHuii [28].

TakuM 4YMHOM, MiABUILEHHS KOHUEHTpallii cevyo-
BOI KMCJIOTU KPOBi MOXe OyTU He3aJIeXXHUM (HaKTOPOM
pu3uKy po3BUTKY Ta nporpecyBaHHsI XXH. IMoganburi
JOCHiIXXEHHs HEeOOXiMHi AJIs OCTaTOYHOTO BU3HAYEH-
H4 11 pouti y reHe3i XXH i po3BuTKky MetadosiuyHoro ta
KapJio-peHaJIbHOro CUHApPOMY. OCKiIbKU KOHCEHCYC
1IOJ0 JIIKYBaHHSI 0€3CUMMTOMHOI TilmepypuKeMii Ha-
pasi BiACYTHill, icCHye HeoOXimHiCTh MpPOBECTU OilblIe
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y Malli€HTiB 3 0€3CUMIITOMHOIO TillepypikeMi€lo, a Ta-
KOX TMPU KapAiOpeHAIbHOMY i META0OJIiUYHUMY CUH-
JIIpOMi.
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Abstract. The branch of historical science of numismatics (from the Latin «numisma» - coin)
originated in the 19th century and became closely connected with economics, politics, culture and
law, it includes a thematic study of coins, medals and plaque. Best of all, the history of uronephrology
is illustrated by various forms of the medalist educational art (exonum or paranumismatics), and
the medal became the prototype of the memorial coin. This work presents a catalog of more than
400 numismatic materials (including some unique, first cited), reflects the stages of development of
the study of the structure and function of the kidneys, methods for diagnosing and treating diseases,
there are links to significant historical events, brief biographies of physicians who have made an
invaluable contribution are mentioned into the formation of this scientific discipline. The development
of urology over 520 years of historical epochs of the New and Modern times were presented, portraits
on 60 numismatic materials of well-known specialists-urologists and kidney transplantologists were
presented, scientific forums of urologists were reflected on commemorative medals.
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IcTopisi BUBYEHHS ATOJIOTII HUPOK Y A3€PKaJli HyMi3MATHKH.
IToBinomnenns 3. Po3BUTOK ypoJiorii
NoHebKWii HalliOHAJIbHUI MenunuHui yHiBepcuteT MO3 Ykpainu, M. JlumaH, YkpaiHa

21V «luctutyt nHedponorii HAMH Ykpainn», KuiB, Ykpaina

Pe3stome. [aay3s icmopuunoi Hayku Hymizmamuka (8i0 AamuHcbKoeo «numisma» — mMoHema) 3apoounacs 6 XIX
cmoaimmi i cmana micHo No8’I3aHoi 3 eKOHOMIKOI, NOAIMUKO, KYAbMYPOR il NPABOM, BKAIOUAE 8 cebe meMamuyHe
eueYeHHs MoHem, medareil ma niakem. Haiikpawe icmopiro yponegponoeii intocmpyroms pisHi gpopmu medanbepHozo
06pazomeopuoeo mMucmeymaea (eK3o0Hymis abo napaHymizmMamuka), a medars cmaia npooopazom nam’asmHoi (memopi-
anbHoi) Monemu. Y Oaniii pobomi nodano kamonoe nonad 400 Hymizmamuuynux mamepianie (6 momy wucai OessKux yHi-
KanbHUX, énepuie HageoeHux), 8i0o0paiceHo emanu po3eumky eueuents 6ydoeu i pyHKuyii HUpoK, Mmemodie diazHocmuKu
i AiKyeaHHs X60p00, € NOCUAAHHS HA 3HAUHI IcmOopuYHi nodii, 3eadyrombcs Kopomki bioepaii medukis, ki 3pobuiu Heo-
YIHeHHULI 8HeCOK Y popMysaHHs yici Haykoeoi ducyunainu. Tlpedcmasneno pozsumok yponoeii 3a 520 pokie icmopuyHux
enox Hoeoeo i Hogimnvoeo uacy, nasedeno nopmpemu Ha 60 HymizmamuuHux mamepiaiax 8ioomux paxieyie-yponoeie i
MPAaHCNAGHMOA02i8 HUPOK, 8I000PANCEHO HA NAM SIMHUX MedaasX HayKo8i hopymu ypoaoeis.

KarouoBi ciioBa: meduyuna, yponoeis, icmopis, Hymizmamuxa.

BceTyn. Haramaemo, 1o cioBo HyMU3MaTHKa M0-
XOAWTb Bil JIATUHCBKOI'O <«HYMi3Ma» (MOHeTa), sKe
03HAva€ «3BUYAl, 110 BCTAHOBUBCS, TPOMAICHKUIA
NOPSIOK, TPaanllisl, MpaBoBa HopMa». HymizmaTuka,
sika 3aponunacs B XIX cToiTTi, € rany331o icTOpu4HoO1
HayKM, MOB’SI3aHOI 3 EKOHOMiKOIO, TTOJIITUKOIO, KYJIb-
Typoio i mpaBoM [1]. lo HyMi3MaTMYHUX MaTepiaiB
HaJiexkaTb MOHETHU, MeAalli i TiakeTu (Bix ¢ppaHIy3b-
KOTO «IJIAKETTa» — «IIACTUHKA», «JIaK» — «TOHKUN
IIMAaTOYOK MeTaly»). AKHalKpauie iTocTpyloTh ic-
Topito HedpoypoJsorii pi3Hi hopMHU MegaTbepHOTO
00pa30TBOPUYOTO MUCTELITBA (EK30HYMisl 400 MapaHy-
Mi3MaTuka). Menanb € mpoobpa3zoM mam’ ATHOI (Me-
MopianbHOi) MOHEeTU. MenuuuHy Oyyio Bin3epKaaeHO
BXe Ha aHTUYHUX MoHeTax CrapopaBHix ['pewii Ta
Pumy [2-4].

B nonepenHix «IloBimomaeHHsx 1 i 2» Bimobpa-
XKE€HO €Tany PO3BUTKY BUBUYEHHS OymoBU Ta (DYHKIIi1
HUPOK, METOMAIB MiarHOCTUKU W JIiIKyBaHHSI XBOpPOO,
3rafyloTbCsl KOpPOTKi 6iorpadii Menukis, sKi 3po0u-
JIM HEOLIiIHEHHWI BHECOK y (opMyBaHHS Hedposo-
rii [5, 6]. Metolo maHoi po6oTu (TIOBiTOMJIEHHS 3)
cTajia OLliHKAa PO3BUTKY CBIiTOBOI ypOJIOTii 3a iCTO-
puuHuii iepion Hosoro it HosiThoro vacy, nomaHoi
Ha HyMi3MaTUYHUX MaTepiajax. Brmepiue mpoaHati-
30BaHO 60 MOHET, Medajeil Ta IUIAKeET, SIKi 3a 6arato
POKiB CKJIaJdy MEeBHUM KAaTajaor 3 KOPOTKUM OMUCOM

Kosecnuk Mukosa OuiekciiioBuy
director@inephrology.kiev.ua

iCTOPUYHUX TOMiil. YMOBHUMU MO3HAYKAMU CTaJIU:
[O]—MoHeTa, | ®] —Menann, | @*] —Memxanb3MiABICKOIO,
[®] — makera.

Heo0xinHo BiA3HAYUTH, 1110 TEPMiHU «CEYOBiI» i
«ypeTpa» BUKOPUCTOBYBaJIUCS CTApOJAaBHIMU JliKapsi-
MM, Hi6uTO, 111e B 700 polti 1o p.X., a aumie 3 1600 poky
TMO3HAYEHHS LIUX MOHATh CTaJ0 3aralbHOBU3HAHUM
[7]. CneniaibHi iCTOPUYHI MOCTIMKEHHST MTOKA3aH,
110 3aXBOPIOBAHHSI CEYOBOI CUCTEMU MPENCTABISIIN
BEJIbBMU aKTyaJlbHY TIpo0semy y BizaHTilicbkoi imme-
pii [8], a HalGiIBII YaCcTOIO MATOJIOTIEIO B Ti POKH OYB
ypoditias [9]. B Pociiicekiit iMmepii omHUM 3 TTepIInx
1MoYaB OTepyBaTU MAIIEHTIB i3 ceY0KaM STHOIO XBO-
po6010, 3aCHOBHUK YpOJOTii B KpaiHi, YKpaiHCbKUIA
nikap bysnbchkuit Imist BacwmpoBuu (1789-1866)
{puc. 1}, sxuit HapoxuBcs y celi Bopo6'iBka HoBro-
pon-CiBepcbkoro noBiTy YepHiriBcbKoi ry0epHii, 3a-
KiHuuB [leTepOyp3bKy MEIUKO-XipypridyHy akaJgeMilo.
IlepmiiM BUKOHAB LIMCTOJITOTOMilO IIOTIaHACHKUMA
Xxipypr, ypomaxeHeup FExiicMadeiiHa, BUITYCKHUK
Enin6yp3bkoro Ta JIongoHchKOTO YHiBepcuTeTiB Jlic-
ToH Pobept (1794-1847) {puc. 2}. [TokazaHHs 014 Xi-
PYPTiYHOTO BTPYYaHHS PO3LIUPUIIUCH ITiCJIsl BIPOBa-
JOKEHHS B MPAaKTUKY MPU YPOJIiTia3i 3alIpONOHOBAHO-
ro METOAY CIIMHHOMO3KOBO1 aHecTe3ii PpaHIly3bKUM
BUCHUM, YypomkeHlleM bamnen-an-Opra Tiohd'e
Teonopom-MaptuHom (1857-1929) {puc. 3}.
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2[®]] 3[e]

Ha nepiux eramax cBOro pO3BMTKY YpOJOTisS B
OCHOBHOMY 3aMHKaacs pamMmkamu ypockorrii [10] (aus.
puc. 41-48 «IloBinomneHHs 1) i BUgaJleHHSIM KaMeHiB
i3 CeYOBOTO MiXypa creliaJbHUMM IIUMNLSAMU {puc. 4}
[11], a BXe B emoxy HoBoi icTopii, okpiM yposritoToMmii,
B IeSIKMX KJTiHiKax €BpOIU TOCUTh YaCTOIO CTaa JIiTO-
namakcis [12]. Yposnoriuni 3axBoploBaHHs Oy/Id BimoMi
SIK «IIOTaHUI KaMiHb», a YpPeTpajbHi CTPUKTYPU — SIK
«0opomasku» [13, 14]. Bunaxin y 1877 poui uucroc-
Koty HiMenibkuM ypoJioroM M. Hitie (puc. 5) craB HO-
BOIO €POI0 B IiarHOCTHULII ceyoKaM gHoi xBopoou [15-
17]. Hirue Maxkcuminian Kapa-®piapix (1848-1906)
HapoauBcs y bepnini, HaB4yaBcs y ['elimenb0ep3bKoMy
Ta JleMnuu3bkoMy yHiBepcuteTax, ¢pyB (QYHIATOPOM
Himelbkoi ypodorii. Ha Ky6i (Carya-Jla-I'pannge) Ha-
pomnuBcs Anbbapan-i-Jominre loaxim (1860-1912),
SKMH 3aKiHUuMB Manpuncbkuii yHiBepcureT (IcmaHis),
npaioBaB y ®paHiiii, BUHAWIIIOB KaTeTepu3alliiiHIi
LIMCTOCKOII.

ITioHepoMm B po3po0Ili ypOJIOTIiYHOTO iHCTPYMEH-
Tapito (yperporomu, 0yxi) ctaB y XVI cTomiTTi ic-
maHcbkuit Jikap [iac-ge-Anbkano @pancicko (1527-
1590) {puc. 7} [18, 19]. Bin 0yB aBropom «Ilepiioro
TpakTaTy Mpo BCi XBOPOOU HUPOK, CEYOBOIO Mixypa,
CEYOBOAY i Mpo ceuy». YpomKeHelb (ppaHIy3bKOTO

YpomxeHelb Enb-Ilyepro-ge-Canra-Mapis,
KW HaBYaBcs B yHiBepcuteTi Kanica, yponor Py6io-
i-T'ani ®penepiko (1827-1902) {puc. 16} mepuium B
Icranii ycmimmHo BUKOHAB HedpeKToMilo, a ¢paH-
Ly3bKHUi1 yposior-rinekosor Jlere Mapi JIyi @enikc I'a-

51e®]

6[®]

ByepaHa, BunyckHuUK benbhopchbKoro mmnuTato (BU-
3Hanuit B 2004 poili 3aCHOBHUKOM ypoutorii y ®@paH-
ii) de3o IT'ep-2Kozed (1738-1795) {puc. 8-9} Takox
HaJiexXaB 10 BUHAXiTHUKIB YPOJIOTiUHUX iHCTPYMEHTIB,
MpY 1IbOMY BUBYAB MPoOJeMU AerigpaTallii it ojiroa-
Hypii mic/Ist HagMipHO1 BTpaTH BOAM NP OMEPaTUBHUX
Brpy4yaHHsx [20]. Llle mpo ogHOro ¢ppaHIy3bKOro ypo-
sora I'toitona Kana Kasumwupa (1831-1920) #mnocs
Buitie («IToBimomiueHHst 2», puc. 119-120). ABropom
BimoMoro «TpakraTy mpo 3aXBOpIOBaHHSI, TPaBMHU i
aHoMaJii ce4oBOTO Mixypa, IIpocTaTU Ta ypeTpu» OyB
PO3pPOOHUK YPOJIOTIYHOIO iHCTpYMEHTapilo, ypolxKe-
Hellb aMepuKaHcbKkoro Icrona (mrar IleHcinbBaHis),
punyckHuk Dinanenpdiiicbkoro konemky Ixeddep-
coHa I'pocc Cemroen JeiiBin (1805-1884) {puc. 10-13}.
OpuriHaJbHUIA ypeTPOTOM Ta amapaT IJisg BUBYCHHS
YPOAMHAMIKM CEYOBOIY CKOHCTPYIOBaB ITOPTYTajib-
CbKUI ypoJjor, BUITycKHMK JliccaDOHCBKOTro yHiBep-
curery PeiiHanbno noc Canroc (1880-1969) {puc. 14},
SIKU#, 10 pedi, B 1925 polii Briepiiie BUKOHAB HUPKO-
By apTepiorpadito. IHCTpyMeHTH IJisi TIPOMEXMHOI i
TpaHCYpeTpalbHOI IMPOCTAaTEeKTOMii Ta METOH Xipyp-
TiYHOTO JIiKyBaHHS mapaHedaabHUX KiCT 3aIlpOIIOHY-
BaB (paHuy3bkuii yposor Jennsde Ioab (1866-1924)
{puc. 15}.

SAMUEL,

18 [@]

6pienb (1863-1939) {puc. 17}, mo HapoauBcs B AHXe,
MEepIIMM 3pO0UB 3aKPUTTSI MiXypOBO-BariHaabHOI HO-
puli, a AesdKi ypoJOTiuHi iHCTpYMEHTU B TeIlepilllHiii
4ac HOCSITh HMOTO iM’s («peTpaKTOp CEYOBOTO MiXypa»,
«CEUYiBHUKOBMI IIIaTeNb»). YKpaiHChbKUl Jikap Byii-
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ko Ilerpo MuxaitnoBuu (1895-1943) {puc. 18} Tex
pO3pOo0JIsIB MUTAHHS JIiKYBaHHS MiXypOBO-MiXBOBUX
HOpMLb, 3alpolloOHyBaB MeToau ictyaorpadii Ta
roMOTpaHCIUIAHTALlii MJIALEHTH Ha YIIUTUU AedexT

ceyoBoro Mixypa. Ilin yac [Jdpyroi cBiToBOi BiliHU BiH
OpaB y4yacTb y MapTU3aHCBKOMY PYCi, OpTaHi3yBaB Me-
IuuHy ciyx0y Ha DacTiBiivMHiI (HiMeIbKi HAIMCTH
cnanuiau oro xusleM y ceni ApomiBka nig Kuesom).

—

-l

26 [®]]

-—

25 @]

27 0]

Crig 3ynMHUTUCS Ha YPOJIOTIYHOMY JIiKyBaHHi
ceuoctareBux opradiB. IlloTnaHncekuii BiiicbKOBUit
xipypr I'yrpi Oxopmk dIxeitmc (1785-1856) {puc. 19},
npatooun B JIOHIOHI, ormucas M’s13 cpiHKTepa ypeTpH,
ypoIkKeHelb itaniiickkoro IlomapaHye, BUIYCKHUK
yHiBepcuteTy CieHu, anHatomM MackaHHi [1aono (1755-
1815) {puc. 20} nepimMm BKa3zaB Ha OygOBY I'youacTo-
ro Tina ceuiBHuKa, dpaHiry3 Cebine IT'ep (1860-1953)
{puc. 21-22} Bniepiiie mpeacTaBUB M’sI30Bi BOJJOKHA MO-
IIOHKM, Ki (POPMYIOTH ii TIeperopoaky. YpomkeHelb
Taranpory, BunyckHuk IletepOyp3bKoi BilicbKOBO-Me-
JIUYHOI akajeMii, pociiicbkkuii yposor boropa3 Mukona
OxnexciitoBud (I'enpix Mennenesuy) (1874-1962) {puc.
23} O6yB mioHepoM (paJoIJacTUKU Ta iMILIaHTALiAHOI
Xipyprii cTaTeBOro 4jieHa, a HiMeLbKU yposuor Xipii-
denbn Marnyc (1868-1935) {puc. 24} HamaraBcss OMO-
JIOIKYBATH YOJIOBIUMI OpraHi3M ILUISIXOM XipypTidyHO1
crepuizanii (micas 1933 poky 11e 103BOIMIIO HallioHA -
coliajicTaM 3aCTOCOBYBAaTH 3aKOHU TPO «PaCOBY TiTie-
Hy») [21, 22]. YcknagHeHHS ONepaTUBHOIO JiKyBaHHS
OpraHiB Ce4OoCTaTeBOi CUCTEMU i iX MpodiTakTUKy nIe-
TaJbHO BMBYAB YIOPCHKUI ypoOJIOT, YpomxeHelb Jlo-
BacmaToHa, BMIIYCKHUK BymanemTchbKoro MeIuyHOIo
iHcTuTyTy badiu AHTan (1902-1992) {puc. 25}.

32 [5]]

31[e] 33[e]

29 (@] 30[e]

28 [@]

3acCHOBHMKOM YKpaiHCbKoi yposorii 0yB Ilim-
pi3 (IToape3) Amnosinapiit I'puroposuy (1852-1900)
{puc. 26}, gakuii HapomuBcsl y XapKiBCbKiil TyoepHii
(Kyn'ssHCbKMiT TIOBIT), HaBYaBCs i IpallloBaB y Xap-
KOBi, a «OTLIOM PYCCKOW YpPOJOTMU» BBAXKA€ThCS KO-
PiHHMIA MOCKBMY, BUITYCKHUK MOCKOBCBHKOTO YHiBep-
curery Penopos Cepriii [TetpoBuy (1869-1936) {puc.
27-28}, ronoBa Pociiicbkoro ypoJiOriYyHOro TOBapu-
ctBa (3 1907 poky).

JWTs4i ypoJIoTH TeK 3HANUIIIA CBOE BimoOpakeH-
HA Ha Mepanax [23, 24]. Jlo HUX HaJIEXWUTh YKpaiH-
cbkuii Jikap IllamoBan Bomogumup IBaHoBuY (1924-
2001) {puc. 29}, axuii HapoauBcs B ceyi Tpuiicu Ha
€n1ucaBeTrpanllivHi, 3aKiHuuB YepHiBeLIbKUI Meanuy-
HUI iHCTUTYT, CTaB 3aCHOBHUKOM XapKiBCbKOTO ypoO-
He(POJIOTIYHOIO LIEHTPY. 3HAYHBI BHECOK Y PO3BU-
TOK IUTSYO0i (hTU3i0ypOJIOTii BHECIU aMepUKaHChKUIA
ypoJsior, ypomxkeHelb MayHT-Knemanca (wratr Mi-
yuraH), BUNYCKHUK KoaymM0iiichKOro YHiBepCcHTETY
Jlartimep JIxon Kinrcii (1914-2007) {puc. 30} Ta mop-
TyranbebKuii gikap 'imapaemn Cepacdim Canrtoc (1932-
2005) {puc. 31}, axkuii HapoauBcs B Ecnapro, 3akKiHuYuB
yHiBepcureT B [Topty.

35[@]

34[0] 36 [@]
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43 [‘*] 44 [O*]

51 [@*]

56 [®]]

DdyHmaTopoM BUESHHS PO JiKyBaHHS TeMoIiai-
30M rOCTPOi HUPKOBOI HETOCTAaTHOCTI OYB iCTTaHChKUIA
ypousior Tpyera-i-Pacnans Ixo3zen (1897-1977) {puc.
32-34} [25, 26], a 3aCHOBHUKOM i IEPIIUM KepiB-
HMKOM HaykoBO-mOCHiIHOTO iHCTUTYTY YpOJIOTii Ta
iHiLiaTOpOM 3acTOCyBaHHSI IPOrpPaMHOI0 TeMofia-
nizy B PapsincbkoMy Col03i cTaB KOpiHHUIT MOCKBUY
Jlonatkun Mukona OnekcitoBuu (1924-2013) {puc.
35}. IlpyHUMIIOBO HOBUI €Tall PO3BUTKY YpPOJIOTii
IOYaBCs 3 PO3pOOKM Ta BIIPOBAIXKEHHST TpaHCIUIaH-
Talii HUPKY MPU XPOHiIYHii HUPKOBill HEAJOCTAaTHOC-
Ti i IPMEMHO BiA3HAYaTH, 110 OCHOBOMOJIOXHUKOM
O0yB ykpaiHchkuii Xipypr Boponuii FOpiit FOpiiioBuu
(TeopriiioBuy) (1895-1961) {puc. 36-37}, akuii niep-
IIMM y CBiTi 3[iliICHUB omepallilo 3 TpaHCIJIaHTaLlii
Hupku mogudi. 10.10 [27]. BopoHuii HapoauBcs
B ceni XKypaska min IMpunykamu Ha YepHiriBIuuHi
(toni ITonTaBbKa rydepHisi), 3aKiHUMB MeIUYHUM Pa-
kynbteT KuiBcbkoro yHiBepcutety CB. Bonogumu-
pa, mpaifoBaB y XapKiBCbKOMY yHiBepcuteTi. Tpebda
MigKpecauTu, 1o ¢GpaHUY3bKUR Xipypr, ypomxke-
Heupb CeH-Xeni-JlaBans, BUNycKHUK JIiOHCBKOTO
yHiBepcurety XKabyine Marbo (1860-1913) {puc. 38}
y 1906 poui 3po6GuB mepiui crnpoGM TpaHCILIaHTa-
il HUPKU JIOAUHI, KOJU TepecaguB HUPKU CBUHI i
KO3M IalliEHTaM 3 XpPOHIYHOI HUPKOBOIO HEIOCTaT-

{ER

59 [@] 60 []

58 [@]

HicTio. IlioHepamMu TpaHCIUIaHTaALlii HUPKU y CBOIX
KpaiHaX, KOMY MNPUCBSIYEHO BUITYCK HYMi3MaTUYHOIL
npoayKuii, 0yau dpaHIy3bKMi JIiKap, BUIYCKHUK
JlioHcbkoro yHiBepcuteTy Tpexxe Kionb (1920-2016)
{puc. 39}, yropcbKuii Xipypr, IKUil HApOIAUBCS Ta Ha-
BuaBcsiy Cereni, [TeTpil'abop (1914-1985){puc.40-41},
paasiHCKiBYEeHi, ypoaxkeHelubEceHTyKiB I leTpoBCchbKMit
Bopuc BacunboBuu (1908-2004) {puc. 42-47} ta mo-
ckBuu IymakoB Banepiit IBanoBuu (1931-2008)
{puc. 48-50}.

Ha 6Garatbox mam’dTHUX MeJajsiX MpeacTaBieHi
HayKoBi ¢hopyMu ypostoriB [28], a mepiuunii yposoriu-
HUil KoHrpec Biadbyscd B 1907 poui y BigHi i OyB npu-
cBsryeHuit mam’gati M. Hirtue [29], a HacTynHuii 3a pik y
IMapuxi {puc. 51}. Ha puc. 52-60 mogaHo Menaii KOH-
rpeciB, KoH(epeHliil Ta cCUMMIO3iyMiB (hpaxiBLiB ypo-
JIOTiB, 110 BigOynucs (3a abetkoro) y Icnanii, Himeu-
yuHi, [Tomsmii, [Topryranii, Pocii, Yropmuni, ®paH-
uii, IIBeuii. Ik roBopuB OPUTAHCHKUI MHUCbMEHHUK
T.Kapneitn (1795-1881), «mocBim — 11e BUNTETb, IKUA
JIIoporo Oepe 3a ypoKM, ajie HiXTO He BUMTh Kpalle
foro». AHTMYHMI MUCHbMEHHUK i MOJITUYHMUA Hisq
M.Huuepon (106-43 mo p.x.) ctBepakyBaB: «IcTopisg —
CBiJJOK MUHYJIOTO, CBIiTJIO iCTUHMU, XXUBaA MaM’ATb, Y41~
TeJIb KUTTS, BICHUK cTapoBMHU. He 3Hatoum icTopii —
3HAYUTD 3aBXKIU OYTU TUTUHOIO».
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KonduikT inTepeciB. ABTopH 3asBISIIOTH PO Bi-

CYTHIiCTb KOH(JIIKTY iHTEPECiB, MIPU LIbOMY aBTOPU HE
OTPUMYBJIM Bill OKpeMux ocid i opranizauiil diHaH-
COBOI MiATPUMKHU AOCHIIKEHHS, TOHOpapiB Ta iHIIUX
¢hopM BUHAropo/.
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Editorial information

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);

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

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

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

(000B’s13K0B0O) Ta pobounii TenedoH.

10.

16.

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

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

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

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

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

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

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

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

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

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

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

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

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

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

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

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

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

e ToHopapu 3a BUCTYIM Ha CUMIIO3iyMax

e  (dDiHaHcoOBa MiATPMMKA y4acTi B CUMITO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3aifHATICTb a00 KOHCYJIbTaIlii

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

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

e Kinbka diniii

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

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

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

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

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

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

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

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

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

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

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

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

Cmucok gitepatypu. Y 6ibiiorpadii (mpucrareiiHoMy
CIUCKY JliTepaTypu) KOXHE Kepeso 3a3HavyaloTbh 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru no odopm-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB A3KOBHUM € nonaBanHsi i0Oro 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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3 80-piunum rogireem!

HJOKTOPY MEJINYHUX HAYK,
ITPO®ECOPY NTPAHHIKY I'EOPITIO
MUKOJIAMOBUYY — 80 POKIB

16 6epesns eunosnusocsa 80 pokieé 6i0 OHA HAPOOICEHHS
sudamnozo imMyHonroea Hauioi kpainu Jpaunika Ileopeis
Mukoanaiiosuua - doxkmopa meduuHux Hayk, npoghecopa,
3asidyeaua nabopamopii imyHonoeii Y «Incmumym
HAMH  Ykpainu», npoghecopa
KAIHIYHOI IMYHON02I] ma anepeonoeii 3 ceKuyiero mMeou4Hoi

ypoaoeii Kaghedpu

eenemuku Hauionanvrnoeo meduunoeo ynieepcumemy im.
0.0.bocomoavys, Ilouecnoeo Ilpesudenma Ykpaincvkoeo

I''M. dpannik HapoauBcst 16 6epesnHs 1941 poky
B M. ¥YMaHi. 3aKiHYMB 3 BiJ3HaKow0 XapKiBCbKUil Me-
IAYHUI iHCTUTYT B 1965p. 3 1965 mo 1971 pp. mpa-
LIOBaB JlikapeM-0i0XiMiKOM B KJIiHiYHOMY caHaTopii
«Konua-3acna», M. Kui). ¥ 1968-1971pp. — acmi-
paHT, Big 1971p. — Mosoamuit HAyKOBUM CHiBPOOIT-
HUK, 3 1976 p. — cTapiivii HAyKOBHMI CITiBPOOITHUK, 3
1981p. i 1o boro nH4 - 3aBigyBay Jabopatopii iMyHO-
Jorii IHcTutyTy yposorii HAMH VYkpainu. ¥V 1980 p.
3aXMCTUB JOKTOPCBHKY IMCepTallilo Ha Temy: «Mexa-
Hi3MU BiITOPrHEHHS aJOTe€HHOI HUPKM i MOXJIUBOCTI
IrdepeHiioBaHOT Ha HUX Oii». B 1986 poli orpuMas
BUeHe 3BaHH TMpodecopa. B ¢Boiit JoKTOpChKiit nuc-
eprauii I'.M.[dpaHHiK Briepiie moka3aB MOXJIUBICTb Ta
PO3KpUB MEXaHi3M PO3BUTKY HAIIIBUAKOTO BiATOP-
THEHHSI HUPKOBOTO a/UIOTPAHCIUIAHTATY il BILIMBOM
MepPeiCHYI0YMX MPOTMHUPKOBUX ayTOAHTHUTLNI, J0Ka-
3aB B3a€EMO3B’SI30K IMyHHMX Ta Te€MOKOATYJISIIIHHUX
MpolieciB B MaTOreHe3i BiATOPTHEHHS TIepecaakeHoi
HUPKU; PO3POOUB Ta BIPOBAAUB B KJIiHIUHY MpaKTU-
Ky KOMILJIEKC METOMiB, SIKi JO3BOJSIOTH 3MiliCHIOBATH
MOHITOPHHT 32 CTAHOM PELMITIEHTIB B Mepe/- Ta IOCT-
TpaHCIUIaHTaUiHUX Mepiogax. Pe3yabTaTv LIUX ITHi0-
HEPCbKUX PO3pOOOK OyaM BUKOPMCTaHi MpU BIIpOBa-
JIXKeHHI B YKpaiHi TpaHCIUIaHTalil HUPKU B MPAKTUKY
OXOPOHM 3A0pOB’d. 3pOOMB BEJIMKUI BHECOK B IIill-
TOTOBKY KaApiB TpaHCIJIaHTaLifHUX iMYHOJIOTIB MpU
CTBOpPEHHI TpaHCIJIaHTALliMHUX LEeHTPiB B JIOHELIbKY,
JIbBOBI, 3amopixki. Beaukuit HayKoBUi1 BHECOK MpPO-
¢ecop I''M.[dpaHHiK BHic i B po3p0OOKYy iHIINUX Hali-
BaxKJIUBIlIMX MTPOOJIEM MEANYHOI HAYKK: iMyHOTIaToTe-
HETUYHi MeXaHi3MHU PO3BUTKY T'OCTPOIO i XpOHIYHOTO
riaoMepyaoHedpUTy, iMyHOKOpEKIisl HecnelupiaHux
3alajJbHUX 3aXBOPIOBaHb HUPOK i MEPEIMiXypoBoi 3a-
JIO3U; MeXaHi3MU iMyHO3aJleXXHUX HopM Oe3ILTiaas y

Tosapucmea ¢axisyié 3 imyHonoeii,

anepeonoeii ma

imynopeabinimauii (YTIAI).

ciM’i; B3aeMO3B’I30K MixX aHTUreHamu cuctemu HLA
1 CXMJIBHICTIO 1O ypOo-He(pOJOriyHNX 3aXBOPIOBAHb.
JlocaigKeHHs 3 LMX MUTaHb € MTIOHEPCHKUMU B KpaiHi
1 BiIpi3HSAIOTHCSI HOBU3HOIO Ta OpUTiHANbHICTIO. BoHu
JTIO3BOJIJIM BCTAaHOBMTH Psifi (paKTOpiB pU3UKY BKa3a-
HOI MaToJIorii, po3poOUTH Ta BAOCKOHAJIWUTU METOAU
KOMOiHOBaHO1 Tepamii 3 3aCTOCYBaHHSIM iMyHOTpPOII-
HUX MpenapaTiB, 1110 € 3HAYHUM IIPOTrPecOM B MeINY-
Hill Hayli Ta TpaKTHULIi.

3 1987 poky I''M./[IpaHHiK OYOJIO€ Ha 3araIbHUX
3acajax CTBOPEHMI Breplle B YKpaiHi HayKOBO-I0-
crnignuit LenTp kninivyHoi imyHoJsorii AMH ta MO3
Ykpainu. BiH 0yB roJloBHUM pO3pOOHUKOM Ta KepiB-
HukoM Ilporpammu “3axuct Ta peabiniTalis iMyHHOIL
CUCTEeMM HacejJeHHsI YKpaiHu” TiJ KepiBHUIITBOM
JlepxxkomiTeTy Mo Hayli i TexHojorigsM KabGinety Mi-
HicTpiB YKpaiHu, a notTiM - MiHicTepcTBa Mo Hayli i
TexXHoJorisiIM B pamkax [lporpamu “3mopoB’st Hace-
JieHHs Ykpainu” (1992-1999 rr.). 3 1992 no 2004 poku
I''M.[pannik € TI'onoBHum ¢axiBuem MO3 YkpaiHu
3 MUTaHb KJIiHIYHOI Ta JabopaTopHOi iMyHOJIOrIi, a
3 2001 mo 2010 poku — T'onosa IlpobGieMHOI KOMi-
cii AMH 1a MO3 Ykpainu «KiiHiuHa iMmyHoJIoris Ta
ajieproJjiorisi». 3a Ui poKd 3 iHiLiaTUBU Ta Mpu 0e3-
nocepenHiii yuacti Ipannika I'.M. po3pobyieHO HOp-
MaTMBHO-TIPABOBi TOKYMEHTH, $SIKi perJaMeHTyBalu
CTBOPEHHSI Ta BIPOBAKEHHSI B IMPAKTUKY OXOPOHU
310POB’A CIYKOU KIIiHiuHO1 iMyHoutoTii (Hakazu MO3
Ne104; 1998 p. Ta Ne422; 2002 p.). Ha croroaHi 3a ak-
TuBHOIO yuacTi I'.M./IpaHHika Maiixke y BCix 00JJaCHUX
MicTax YKpaiHU CTBOpeHi 00JacHi MEAWYHI LIEHTPU
KJIiHiYHOiI imMyHoJorii. I.M.[ApaHHiK € 3aCHOBHUKOM
YKpaiHChbKOi HAyKOBOI IIKOJIY 3 KJIiHiYHOT iMyHOJIOTii.

3 1994 poxky Benuky yBary I'.M.[dpaHHiK mpu-
JIiJIsiE TMTAaHHSIM BUKJIaJaHHS iMyHousorii. BiH — 3a-
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CHOBHUK Ta TepIIMi KepiBHUK Kadeapu KIiHIYHOL
iMyHoJiorii Ta aneproiorii HaltioHaqabHOro MeIM4HOTO
yHiBepcuteTy iM. O.O.boromosnbug. HuM HanmucaHa
nepua [Iporpama BUKIagaHHS AUCLUIUIIHW; HaMU-
caHo mepuii HaBYaibHi mocioHuku (1999; 2003; 2006;
2010 pp.) Ta mepLIKii MiAPYYHUK YKPATHCHKOK MOBOIO
(2006 p.) 3 kIiHIYHOI IMYHOJIOTIi Ta ajJeprojorii, mi-
rOTOBJIEHI Kaapu BUIIOI KBajidikailii. B sikocTi 3aBin-
yBaua oropHoi kadeapu (3 1997) 6epe akTUBHY y4yacThb
Yy CTBOpPEHHI Kadeap (KypciB) KJIiHIYHOI iMyHOJIOTii Ta
aJIeproJiorii, Ta MiArOTOBKM KaApiB Y BCiX BUIIUX Me-
IUYHUX 3aKiaagax Ykpainu. Bci ui poku mpodecop
I''M.IpaHHiK, SIKMIA € JiKapeM BUILNOi KBamidikariii,
Belle BEJIMKY AiarHOCTUYHO-JIiKYBaJIbHY POOOTY, KOH-
CYJIbTYIOUMA XBOPUX 3 iMYyHO3aJ€XHOIO MAaTOJIOTIE 3
yciei Ykpainu. HaykoBo-mnenaroriuny Ta JiiKyBaJbHY
nistnbHicTh I'.M.JIpaHHiK TUIiIHO MOB’SI3Y€ 3 CYCIIiJib-
Hoto mpauero. Y 1998 poui npodecop JdpaHuik I'.M.
CTBOpIOE YKpaiHChbKE TOBAapUCTBO (haxiBIliB 3 iMyHO-
Jiorii, aneproJiorii Ta imyHopea6initaiii (YTIAI) i ctae
tioro nepuinm IlpesuaeHTom ta ovosoe ToBapuUCTBO,
Ha 1ei yac — IMouecHuit [Ipesunent YTIAIL Ictopito
cTtBopeHHs Ciyxx0u Ta BUKJAdaHHS KJiHIYHOI iMy-
HoJorii onucaHo B MoHorpadii «Kparkuit ouepk o
Pa3BUTUU KJIMHUYECKOU UMMYHOJOTUU B YKpauHe
(2013).

Y 1998 poui I''M. [IpaHHiK 3acHYBaB i € HachO-
rojHi ['0JIOBHUM peakTOpOM MepIIoro B YKpaiHi cre-
Liai30BaHOTO XypHal1y «IMyHOJOTisI Ta ajneproJioris:
HayKa i mpakTuka», akuit € JJAKiBCbKUM BUAAHHSIM
kareropii b. BiH € uleHOM pegakiiiHUX KOJeriil Xyp-
HatiB «XKypHan Hedposorii i miamizy» Ta «KiiHiyHa
iMyHoJIOTisl, aneproJjiorisi, iHdekTonoris». Ilig kepis-
HULTBOM npodecopa I'.M.[dpaHHika miarotosiaeHo 11
JIOKTOpiB Ta 31 KaHaAUIAT MeAUYHUX HayK. BiH omy6uti-
KyBaB Oisbiie 730 HayKOBUX poOiT, aBTOp 3 MiApyy-

HUKIB 3 KJIIHiYHOI iMyHOJIOTii Ta ajieproJjiorii (B ToMy
YUCJIi MEPLIOro YKPaiHChbKOI MOBO0O), 3 MOCIOHMKIB,
15 moHorpadgiii, 11 aBTopchkux cBigouTs, 40 nexnapa-
LiHUX MaTeHTiB HA BUHAaXiJ a60 Ha KOPUCHY MOJEb.
bararo pokiB OyB ekcriepToM 3 KJIiHi4YHO1 iMyHOJIOTII,
iMmyHoJtorii Ta aneprosiorii  ExcreptHoi pagu BAK
VYkpainu.

ITpodecop I''M. [panHik BinomMuii axiBeup 3a
MexaMu YKpaiHUu, € 4YJ€HOM IMpaBJliHHSI HayKOBOTO
toBapuctBa CH/I 3 aneproJiorii Ta KJiHi4YHOI iMyHO-
JIorii, WwieHoM €Bporeiicbkoi AKaaeMil aaeprosorii Ta
KJIiHIYHOI iMyHoJiorii, BcecBiTHBOI opraHizauii anep-
roJIoriB Ta AMEPUKAHCBHKOTO TOBapUCTBA KIIiHIYHOI

IMYHOJIOT1.
I'eopriii MukonaioBuu HaropoaxXeHum
3HAKOM ,,BiIMiHHUK OXOpoHU 310poB’s” (1979);

HaropojxkeHui moyecHoto rpamototo [pesunii HAMH
Vkpainu (2002); npucBoeHo 3BaHHs IloyecHwuii
npodecop XapkKiBCbKOrOo AEPXAaBHOTO MEIUYHOIO
yHiBepcutety (2007); MixnHaponHuii biorpadiunuii
ueHTp «Marquis Who's Who» (CIIIA) omy6iikyBaB
Giorpadito I''M. [IpaHHika B GiorpacdiyHOMY BUIAHHI
«XTO € XTO B MEIMILIMHI Ta OXOPOHi 310poB & » (2002-
2003) i «XT0 € XTO B CBiTi» (2004), TaKOX IOBITHUK
IBC (Kem6pimx, Aurnisg, 2007) onyb6iikyBaB 06io-
rpadito T'.M.dpannika. biorpadito I'.M.[IpaHHika
onyoJIikoBanu YKpaiHCbKUl 6iorpadiyHuil IOPIYHUK
«Imena Vkpainw» (KwuiB, 2001) Ta O6iorpadiuHuit
JNOBITHUK «BuaaTHi BUXOBaHLi XapKiBCbKOi BUILOI
MeaundyHoi wkoau» (Kuis, 2010).

I''M. dpannik Jlaypeat [JdepxxaBHoi mpeMii YKpai-
HU 3 HaykH i TexHiku (2018 p).

T'eoprito MukonailoBudy mpuTaMaHi Taki Kpaiiti
JIIOACBKi SKOCTi $IK iHTEJir€HTHiCTb, KOJEriaJbHiCTb,
Jno0poTa, MOPSAHICTb, IIUPOTa AYIIi, TOTOBHICTb 3a-
BXIU JOMTOMOTTU XBOPUM, KOJIETAM i yUHSIM.

Peoaxkuiiina xoaaecia Yxpaincokoeo ncypuaay negppoaocii ma diaaizy, koaeeu i yuni

eéimaromp I'eopeia Mukoaaiiosuua 3 106iseem ma 6axcaroms 300po8’s, 6advopocmi, 2apHoO20

Hacmor, meop4oi HacHazu 045 HOBUX 00CAZHEHb 8 C80ill bazamoezpaHHill disibHoCMI HA

Huei 6imuuU3HAHOI | C8iM0B0T HAYKU ma 2aay3i 0XOPOHU 300P06 1.
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3 90-piunum rogireem!

L

JI.LA. Tlupir HaponuBcsa y M. PoratuHi Ha IBaHO-
®paHKiBIIMHI y ciM’1 XJII0OPOOiIB, OgHAK IIe 3 IOHUX
JIIT BUPILLIMB CTaTH JIiIKapeM.

Ilicng 3akiHYeHHs 3 BiA3Hakolo JIbBiBCHKOTO
MEINYHOTO YHIBepCUTETY IIpallioBaB JIiKapeM y ca-
HaTopisAx M. MopInH, Ie BIepIle MPOSIBUINCH OTO
3Mi0HOCTI 10 HAyKOBOI mistibHOCTi. Y 1958-1961 pp
HaByYaBcs B acItipaHTypi Kadenpu tepamnii KniBcbKo-
ro iHCTUTYTY YAOCKOHAJIEHHS JiKapiB, a MOTiM BiImi-
JIy KJIiHi4HO1 (hapMaKoaorii YKpaiHCbKOTO iHCTUTYTY
kiiHiyHoi MemmuuHu iM. M.J.Crpaxecka. Y 1962
polli 3aXUCTUB KaHAUIAATCHKY AucepTallilo «Jleski mo-
Ka3HUKU (YHKIIOHAIBHOTO CTaHy LITYHKA MpPU JiKy-
BaHHi peBMaTU3MYy Ta iHQeKLifHOTro HecneupiTHOTO
nosiaptputy AKTT i koptuzoHom». ¥ 1962-1972 pp
MpalioBaB aCUCTEHTOM, AOLEHTOM KadeIpu Teparii
KuiBcbkoro nepkaBHOTO MEAUYHOIO iHCTUTYTY iM.
akana..0.0.boroMonblisi. Came ToAi, Ml KepiBHULITBOM
npodecopa A.II. Ilenenryka crniBpodiTHUKaMM Kade-
npu i 3okpema JI.A.Iluporom Oyiau 3amoyaTkoBaHi Ha-
YKOBi pO3pO0OKHM y Taly3i KJIiHiYHOi Hedpoorii 3 Tou-
KW 30py MiXIUCLUILUIIHAPHOTO MiAXOMY MO BUBUEHHS
npobjeM BHYTpillIHiX xBopob. Came Toxdi OyB cTBOpE-
Huit Kuiscekuii HII yposorii i Hedposorii(IHcTuTyT
ypourorii i Hedpoorii AMH Ykpaiau), podoty Biggixy
TeparieBTUYHO1 HedpoJiorii y skomy odoioBaB JIio-
6omup AntoHoBu4 y 1973-2002 pp, a'y 1976-1990 pp
MOETHYBAB KEPiBHULITBO pOOOTOIO BiAily 3 poOOTOI0
3aCTYITHUKA AMPEKTOpa 3 HayKOBOi pOOOTH IILOTO X
iIHCTUTYTY.

Y 1978 pomui JI.A.ITupir 3aXUCTUB HOKTOPCBHKY
IHUCEPTALii0 «DBOJIOLMUS OCTPOr0 M XPOHUYECKO-
ro rimomepynoHedputa», y 1988 poiii orpuMaB BueHe
3BaHHS Npodecopa, y 1991 poiii odpaHuit 4ieHOM-KO-
pecrionaeHToM HAH VYkpainu, ay 1993 poui akanemi-
koM AMH Ykpainu.

5 !j JOKTOPY MEINYHUX HAYK, ITPOPECOPY,
AKAJIEMIKY HAMH YKPAIHU JIDBOMUPY
AHTOHOBHUYY IIUPOTY — 90 POKIB

1 bepe3ns 2021 poky eunoenusoce 90 pokie Jlrobomupy Anmonosuuy
Ilupoey, dokmopy meduunux nayx, npogpecopy, akademixy HAMH
Ykpainu, npogecopy xaghedpu negponoeii i Hupkoso-zamicrnoi mepanii
Hauionanvnoeo ynieepcumemy oxoporu 30opos’s im. I1.JI. lllynuka,
Ilouecnoeo Ilpe3udenma ykpaincovkoi acouiayii Heghponoeia, nouecHoeo
IIpezudenma COVIIT, napodnoeo denymama Bepxoenoi padu Yxpainu
nepuioeo CKAUKAHHA, A0O0UHi, sKka Oinvuwe 50 pokie ceoeo icumms
npucesamuaa Hegponoeii.

Y tBOpuOoMy nopobkKy Jltobomupa AHTOHOBMYA
noHaza 550 HaykoBuX Mpallb, B T.4. 18 MoHorpadiii,
MOCiIOHUKIB, JOBIIHUKIB, YUCICHHI MEINKO-TIONYJISIp-
Hi i MeIMKO- MyOJiMCTUYHI CTaTTi.

JIto6bomMupa AHTOHOBMYA 3 TOPAICTIO MOXYTh Ha-
3BaTU CBOIM HAyKOBUM KE€PiBHUKOM i BUMTENEM 3 TOK-
TOPHU MEIVMIHMX HayK i 21 KaHIWIaT MeINIHUX HayK.
Jl1s1 Bcix, KOMY 10Jis1 HajJajaa MOXKJIMBICTD IIpaliloBaTU
MOpsII 3 HUM YU Mif oro KepiBHUUTBOM, JIroboMup
AHTOHOBMY € NMPUKJIAAOM TSI HACHiAyBaHHS y JOCSIT-
HEHHSX MpodeciiiHOTO PoCTy, SK CIpaBXHill maTpioT
VYkpaiHu, JoaMHa 3 TPOMAASHCHKOIO MO3UIIIEIO, JIIO-
IMHA, IO STKOI MOXKHA 3BEpHYTHUCS 3a TOIIOMOT0IO.

Konextus ouomoBanuii JI.A. ITuporom, cras oce-
pPeIKOM IepenoBOi HAyKOBOI IYMKM B YKpaiHi y ramaysi
HedpoJiorii, MpUKIagoM CIpaBXHLOro IpodecioHa-
JIi3My y BUpillIEeHHI Mpo0eM JIiKyBaHHSI MalLli€HTiB He-
¢posoriyHoro npo@dinato, LIEHTPOM sIKUii 00’ €IHAB He-
(bponoriuny crinbHOTY, 3amodarkyBaBiu y 1982 porti
IisITbHICTh YKpaiHCBhKOI acomialrii HedposoriB (HUHI
VYkpaiHcbka acouianist HepoJsIoTiB i (paxiBIIiB 3 TpaH-
CIUTAHTAllii HUPKU).

Y 1995 poui Ha 06a3i Bimminy TepaneBTUYHOI
Hedposorii Oyna cTtBopeHa Kadeapa Hedbposorii
( HuUHiI Hedposorii i HUPKOBO-3aMiCHOI Tepartii)
HaiionanbHoi MeanuyHOl akageMil ITiCASIUIUIOMHOL
ocsitu iM.. I1.JI.Illynuka, poborty sikoi Jltooomup AH-
TOHOBMY oyostoBaB 3 1995 mo 2010 pik, a 3 2010 mo-
Terep, He 3BaXKalouM Ha MOBaXKHUI BiK, MPAIIOE TIPO-
decopoM 1€l K Kadeapu.

TpynoBa i rpoMajacbka AisUIbHICTh BimMiueHa
HU3KOIO Iep>KaBHUX HArOpOJ, cepell SIKUX OpAeH «3HaK
nomann»(1986), moyecHe 3BaHHS «3aCly>KeHUIA HisTd
HayKM i TexHikn Ykpainn» (1992) Jlaypeat JdepxaBHoi
npeMii YkpaiHu y ranxy3di Hayku i TexHiku(2009) Ta
iHTIIi.

Koaexmue Jlepucasnoi ycmanosu «Incmumym neghpoaoeii Hauionaavroi axademii meduunux nayx Yxpainuw»,
Ilpe3udia Yrpaincokoi acouiauii neghpoaoeie i haxieuie 3 mpancnianmauii Hupxu, pedaxuisa Yxpaincokozo
acypuany neghpoaoeii ma diaaizy wupo simaroms Jlro6omupa Anmonosuua 3 106ineem ma daxcarons 300poe’s,
onmumizmy, ycnixie y 30iiicHeHHi 3a0yMaHux nAanie, poOOUHHO20 menada i po3yMminHs1.
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Y ckopoomi...

Cunsauyenko Oger BosoaumupoBHy — BimoMuii ykpa-
THCBKMIA TeparieBT, peBMaToJjior, He(poJor Ta iCTOpUK Me-
auuuHu, mipogecop (3 1990 poky), WiIeH-KOPECIOHACHT
HAMH Yxkpainu (3 2002 poky), akageMik AH Buioi ocsitu
Yxpainu (3 1998 poky), 3acmykeHWIi OisTI HAYKW Ta TEXHIKN
Yxpainu (2011 pik), Jlaypear [lepxkaBHoi npemii YKpaiHnu B
raiysi Hayku i TexHiku (2014 pik).

Cunstueko O.B. Hapoauscs B ciuHi 1950 poky B [o-
HELbKYy, JIe¢ 3aKiHYMB 3 BiI3HAKOIO MEIUYHUN iHCTUTYT,
MpaloBaB MPAaKTUYHUM JiKapeM, BUKJIamgaueM i JeKaHOM
dakynpreTy B alma mater, a 3 1991 poky obGiiimae mocamy
3aBigyBaya Kadeapu BHYTPIIIHBOI MeAUUMHU JIOHEIIbKOTO
HaLliOHAJILHOTO MeIMYHOro yHiBepcurtery. Ozer Bononumu-
poBuY B 1978 polli 3aXxucTUB KaHAUAATCHKY, a B 1989 poui
MIOKTOPCBHKY IUCepTallii, IKi BilMOBiAHO MPUCBITUB MpoodJe-
MaM NiarHOCTWKM i JIIKyBaHHSI CUCTEMHOTO YepPBOHOTO BOB-
yaka Ta oJarpu.

Cunsuenko O.B. € aBropom monHam 1300 HayKoBuUX
npalb, cepen akux 86 KHUr (57 HayKOBHMX MOHorpadiii Ta
29 migpy4yHUKiB i HaBYaJbHUX MociOHUKIB), 800 crareil y Bi-
TYU3HSHUX Ta 3aKOPIOHHUX XypHanax, 40 maTeHTiB Ta aB-
TOPCHKUX CBIiMOITB HAa BUHaxoau. Bymyun HayKoBUM qupek-
TOPOM MEIWYHOTO MiXHapOZHOTO (hi3MKO-XiMiYHOTO II€H-
Tpy, CunsiueHko O.B. crijibHO 3 BueHUMM €BpPOIK PO3POOUB
i BIPOBaIUB MPUHIIMITIOBO HOBi 0iodhi3uyHi MEeTOAU AOCIIi-
IDKEHHS B MEIWYHY MPAaKTUKY, a pe3yJbTaTh MOIaB y KHH-
rax «Dynamic surface tensiometry in medicine» (Amsterdam:
Elsevier) Ta «Interfacial rheology» (Brill: Leiden-Boston).
Huska monorpadiit Ta HaykoBux crareii O.B.CuHsiueHka
CTOCYEThCS MUTAHb iCTOPii MEAUIIMHU, ¢ 3HANIIIN Bigoopa-
JKeHHsI MeIM4YHa HyMmi3zmatuka it ¢panepuctuka. O.B. Cunsi-
YEHKO CTaB aBTOPOM repOy (pUCYHOK) it TiMHY [loHe1bKoro
MEIUTHOTO YHIBEPCUTETY.

Cunsuenko O.B. cTBopuB BimoMy TepaleBTUYHY i peB-
MAaTOJIOTiYHY HayKOBY IIKOJIY, ITiJ Oro KepiBHUITBOM BU-
KoHaHo 80 mucepTaliiHuX pooit (12 TOKTOpPChKUX i 68 KaH-
NUIATCbKKX), 2 yuHs € uieHamu HAMH VYkpainu.

Cunsiuenko O.B. OyB wieHOM HayKOBUX acollialliit
CIHIA (3 1996 poky) Ta Himeuunnu (3 2000 poKy), rojioBoIO
JoHEenbKOTo 00TACHOTO HAYKOBOTO TOBAapUCTBA TEPAIeBTiB

30 0epe3nsa 2021 poKy He cTajio

BizoMoro ykpaincbkoro Buenoro, Ileaarora,

Jlikaps Ta IcTopuka MmeauumMHu

JIOKTOpAa MeIUYHUX HAYK, mpodecopa,
yneHa-kopecnonaenra HAMH Ykpainu,
akaaemika AH Bumoi ocBTi YKpainm,
3aciyKeHoro Jisya HayKu Ta TeXHiKu YKpainm,
Jlaypeara J/lepxaBHoi npemii YKpainu

CUHAYEHKO
Ounera BoaoaumupoBuya

imeHi B.I1. O6pa3iioBa, HaropoIXKeHUI MOYECHUMHU Bi3Ha-
kamu HAMH VYkpaiuu, MO3 Ykpainu, iHiux MiHicTepcTs,
a Takox JloHeLbKoi 00J1acHOI aAMiHicTpallii.

Tep6 JloHelbkoro HallioHaJIbHOTO
MEANYHOIO YHiBEPCUTETY.

ABTop — O.B.CunstueHKO

IMpodecop CrHsiuenko O.B. Bce cBoe mnpodeciiiHe
SKUTTS TUTITHO CITiBIIPAIIOBAB 3 HE(POJIOTIYHOIO CITITEHOTOIO
Hallloi KpaiHM, 30KpeMa - 3 HallluM iHCTUTYTOM. byB wieHOM
penakuUiifHUX KOJIeriii 7 HayKOBUX XXYypHaJIiB, B TOMY YUCII -
VkpaiHcbKoro xXypHay Hedposorii Ta giajisy.

Haykosellb, 4ynoBMii opraHizatop i KIiHIIMCT Ta
cripaBxXHiil martpior Ykpainu — Oner BosogumupoBuy
OyB BHCOKOOCBIY€HO0, IIMPOIO Ta CKpOoMHOIO JI1oauHOIO.
Bausbki, koneru Ta yuni Onera BomonnmMupoBuya HazaBXIu
3arnaM’TaloTh 1Oro BUMOIJIMBUM 10 cebe, (heHOMEeHaIbHO
MPaLbOBUTUM, MO3UTUBHUM, HaBiTh Y CKPYTHIi IS KpaiHU
Yyacu, 3 HEITOBTOPHUM IMTOYYTTSIM TYMODY.

Hedponoriuna cniinbHOTa YKpainu BTpaTuia dpyra.

3 moBaroio 10 oro Craaky, y ckopoori... CriouuBait y
TOKO].
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MEPIIE IHOOPMALIIMHE MMOBIIOMJIEHHSA

IITanoBHi Koern!

Maemo yecTh 3anpocuty Bac B3sTH yyacTb y poOOTi
V1 3’i3ny HedpoJioriB YKpainu, mo BinoyneTbcs 23-24 epecHs 2021 p.

VY nporpawmi 3’i3ay oaHe i3 3acigaHb Oyae NMpUCBIYEHE
20-piyuio ctBopeHHs1 IHcTuTyTy Hedposorii HAMH Ykpainu.

OPI'AHI3ATOPHU 3AXO/Y:

Y «Inctutyt Hedposorii HauioHanbHOT akageMii MeIMYHUX HayK YKpaiHU»
YkpaiHncbka acouialist HepoJIoriB Ta cneuiajicTiB 3 TpaHCIUIaHTaLlil HUPKU
HanionanbHuii HUpKOBUMA (QOHI YKpaiHU
Micue npoBeaeHHs 3axoay: Ykpaina, M. Kuis.

Benukuii koHdpepeHu-3ad HAH VYkpainu, m.KuiB, ByJ. Bonomumupceka 55.

Po0oui MoBU: ykpainceka, pociiicbka, aneniticoka.

Y nporpami 3’i3ay nependadeHi MI€HapHi 3aCigaHHS, CaTeJdiTHI CUMIIO3iyMU, BUCTaBKa
JiIKapChbKMX MpenapariB, BUpoOiB MEAMUHOIO MPU3HAUYEHHS, MEAUYHOI anapaTypu.

Ho yyacti B 3’1341 3anpollyoThcsl HEGPOJIOru, AUTSYi He(POJOTU, TPAHCILJIAHTOJIOTH,
TepareBTU, PEBMATOJIOTU, KapioJOry, €HIOKPUHOJIOIH, JliKapi-3araibHO1 MPaKTUKKU-CiMEMHOT
MEAULIMHU, peaHiMaTOJIOr1, YPOJIOTH Ta iHIII 3alikaBieHi ¢axiBui. [Ticias 3akiHueHHSI poOOTU
3’131y y4aCHUKH OTpUMAIOTh cepTUdiKaTh (KUIbKICTh 0amiB — 10).

Martepianu 3’i3my OyayTh OIy0JIiKOBaHi Yy ()aXOBOMY HayKOBO-IIPAaKTUUYHOMY YKpaiHCBKOMY
KypHaii Hedposorii Ta mianidy (BXOOMTb A0 TepeidiKy HayKOBUX (PaxoBUX BUAaHb YKpaiHU
Karteropii «b» Ta iHpopmaliiiHoi 6a3u Scopus).

Bumoru 1o my6Jikamii Te3:
1. Tes3m, nopmaHi aiag nyOjikamii y wMatepiajax 3’130y He IIOBUHHI OyTU paHille
ony0JIiKOBaHUMMU.
MoBa — ykpaiHCbhKa, pOoCiiiCbKa

HasBa aitny — 3a mpi3BuieM mnepuioro aBTropa noBHicTio. Popmar “Microsoft
Word”, yepes niBTOopa iHTepBanu, rapHityporo “Times New Roman”, 14 nmyHkTiB, 0e3
TaOysATOPiB, 3 MOJSIMU 3J1iBa — 3 CM, cripaBa — 1 cM, 3Bepxy i 3Hu3y — no 1,5 cM. Ha
OKpEeMOMY apKyllli BKa3aTu iHpopMallilo Ipo aBTOPIB, a TAKOX aApecy A1 IMCTYBaHHS
Ta TeaeOHMU.

4. CrtpyKTypa Te3 Ta IOCHiJOBHICTh PO3MillleHHS MaTepially He BiIpi3HSIOThCS Bif
BUMOT [IJII OPUriHAJIbHOI HAyKOBOI pPOOOTHU, sSKa MOMAETHCI OO0 YKpPaiHCbKOIO
XKypHally HedpoJjorii Ta miajizy (BUMOTM IOCTYIIHI Ha BeO-CTOpiHLI XypHany:
http://ukrjnd.com.ua/)

5. O0’eM Te3 — 10 2 CTOPiHOK.
ITy6mnikatis te3 mist wieHiB HH®Y 6e3komroBHa, s iHmmx — 150 rpH.

Te3n Ta ckaHOBaHY KOMIK KBUTAHLII IIPO CIUIATy CJOiA HaacWiIaTM Ha e-mail:
nephrology@ukr.net.

Te3u 0e3 nonepeaHbOI OMJIATH HAAPYKOBAaHI He OYAyTb.
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¥YBara! 3xiiicHI0€ThCS Citine (AaHOHIMHICTh pELIeH3€HTa Ta aBTOPiB) pelicH3YBaHHS
Ta JiTepaTypHE peaaryBaHHs Te3.

Te3n, odopmieni 6e3 TOTPUMAHHSA BUIIEO3HAYEHUX BMMOT He PO3IJISIAIOTHCS i aBTOpaM He
NMOBEPTAIOTHCA.

Y pasi HeraTHUBHOI HAYKOBOI pelieH3ii Te3u He MyOJiKYIOTbCSl, a pelleH3isd BiAnpaBISETbCS
aBTOpaM eJIeKTPOHHOIO MOUITO0.

Tesu mst my6aikarii HeooxigHo monatu 10 20 ceprug 2021 poky.
Tepmin monepentboi peectpatii — 10 01 Bepecnst 2021 p.
Mo:zxuBa on-site peecTpallisi.

KonrakTna ocoda njis peecrpamii: Jlapuca BacuniBHa KpaBueHko,
tenedoH: +38 044 22593 77

PeecTpauiiinuii BHECOK aJis1 ydacTi y po0OoTi 3’i3ny s wieHiB HallioHaJbHOro HUPKOBOTO
¢donny Ykpainu ckianae 400 rpH., s iHImx — 800 rpH.

23.09.2021 BinOyneTbcs APYKHS Beuepsl 3 YaCTKOBOIO OIIaTOI0 Y4aCHUKOM (450 rpH.)

IMpocumo moTypOyBaTHCS TIPO TTOCEIEHHS Y TOTEJISIX CAMOCTIIMHO Ta 3aBYacHO.

PEKBI3UTU JIJI CIVIATA PEECTPALIITHOI'O BHECKY:

€IPIIOY 26476541

bnaroaiiina opranizanis « HamioHaibHU HUpKOBUM poHIT YKpaiHU»
p/p UA333206490000026000060402072

M®O 320649

ITAT Kb «ITPUBATBAHK»

IIpu3naveHHs MiaTexiB:

1) PeectpauiitHuii BHeCOK s yyacTi y po6ori 3’i3ay Bin I1.1.B.
2) Cnnara ny6aanii Te3 Big I1.1.B.
3) YacTtkoBa omnarta Apy>xHboi Beuepi Big I1.1.b.

Biabm neTanbHy iHopmailiio moa0 NpoBeieHHs 3aX04y 0y/ae MOBiIOMIIEHO Mi3Hillle.

3 mupoIo noBaroio,

Ilpe3udenm Ykpaincokoi
acouiauii Hegpponoeie ma axieuie 3
MPAHCNAAHMAayii HUpKU M. Kosecruk

KonrakTu oprkomirery:

Hynap Ipuna OnekciiBHa Tenedon: +38 (044) 512 64 74
®dakc: +38 (044) 540 96 42
e-mail: irina_d@ukr.net

Iidpic Ipuna MuxaiiniBHa Tenedon: +38 (067) 791 30 69
®akc: +38 (044) 540 96 42
e-mail: shifris777@gmail.com
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THO®OPMAIITITHE TMTOBUTOMJIEHHS

110 YBArd JUTSYNX HedpoJioriB Ta 0cid, AKMM MOKA3aHA TPAHCIUIAHTALSA HEPKH, i iX poaudiB

3rinHo «[ToctanoBu Kabinety MiHicTpiB Big 5 BepecHs 2018 p. Ne 707 ta BHeceHUMHU A0 Hei 3MiHaMU Bin
21 rpymHsa 2020 p. Ne 1367» HanionanbHa nuTtgda crielianizoBaHa jgikapHga “OXMATAUT” MinicrepcTBa
oxopoHu 310poB’st Ykpainu, M. KuiB (Hamani HICJI «OXMAT/IWUT») € ydyacCHUKOM ITiIOTHOTO MPOEKTY
MiHicTepcTBa OXOPOHU 300pOB’ YKpaiHu, 1110 HaJa€e TpeTUHHY (BUCOKOCIIELiali3oBaHy) MEIUYHY JOTTOMOTY
HaceJIeHHIO METOJOM TpaHCIUIaHTAallil OpraHiB Ta iHIIUX aHATOMIYHUX MaTepialliB.

JIoHOpOM TOMOTpaHCIUIaHTaTa (IJ1s1 POAWHHOI TpaHCIUIAHTAllii) MOXe OYTHM MOBHOJIITHS Mi€3AaTHA ocoda, sKa
nepedyBae y 1UII00iI 3 pelumieHToM (0co0010, sika MOTpedye TpaHCIUIaHTallii), ab0 € Horo OJM3bKKUM pOAUYEM
(6aTbKO, MaTH, CUH, A04YKa, Aim, 6adycs, oHyK, OHyKa, OpaT, cecTpa, ASAbKO, TiTKa, MJIEMiHHUK, TJIEMiHHULS),
paHille He HafaBajaa rOMOTPAaHCIUIAHTAT JJTS TPAHCIUIAHTAlLil Ta TOOPOBLIBHO, 6€3 TPUMYIITYBaHHS MOTOIXYEThCS
Ha rochiTajizaliro I BCeOiYyHOro MeAMYHOT0 00CTEXKEHHSI.

Jlns cTBOpeHHS MapH JOHOP-PENMITIEHT HEOOXi THi:

1. CninbHa 3asiBa TIOTEHLITHOTO JOHOpA (IOHOPiB) Ta peliMieHTa (CTBOPIOETHCS MPHU rocIiTanizalii Ta nepeaa-
€ThCS TPAHCIUIAHT-KOOPAMHATOPY).

2. CBimouTBo MPO HAPOIKEHHS PELMITIEHTA (IUTUHN) Ta iTeHTUdIKAIAHUIA KO (32 HAsSIBHOCTI), MTaCOPTU I'PO-
MalsgH YKpaiHu 060x 6aThKiB (OpUTriHaJ Ta HOTapiaabHO 3aBipeHi Korii).

3. JOKyMEHTH, 10 MOCBiTYYIOTh OCO0Y Ta POAVHHI 3B’ SI3KW MiX PELIUIi€EHTOM Ta iIMOBIpHUMU JOHOpaMu (Opu-
TiHaJI Ta HOTapiaJbHO 3aBipeHi KOIIii); mepesTiK UX JOKYMEHTIB 3aJ1eKUTh BiJl CTYIIEHS POAUHHUX 3B’ S3KiB, a
came:

- SKIIIO JOHOPOM € MaMa ab0,/Ta 6aTbKO PEIIMITiEHTA - JOJATKOBI TOKYMEHTH He TTOTPiOHi;

- SKIIO AOHOPOM € iHIII 0COOM 3 HO3BOJICHOTO MepesliKy - MaclopTH TpoMalasgH YKpaiHU ITOHOpIB Ta
ineHTUGIKaLiHI Koau (ITpY 3MiHi ITpi3BUIIA ITiCIS IUTI00Y 00 3 iHIITMX TPUYHMH - CBiIOILITBO ITPO OAPYKEHHS
abo po3ipBaHHS LLIIOOY, a00 iHIIMI TOKYMEHT MpO 3MiHy IIpi3BHUINA), JOKYMEHTH, IO 3aCBiT4yIOTb
POIMHHI 3B’SI3KM (CBiZOIITBO MPO HAPOMXEHHS ISl OpaTiB/cecTep, CBiTOITBO MPO HapOMKEeHHs O0aThKa/
MaMu JIj1s1 6a0ych/miayciB, BilMOBIMHI CBiIOLITBA ITPO HAPOMKEHHS IS iHIIINX).

3a HasIBHOCTI OMiKyHCTBA HaJ peLUITiIEHTOM IMePeaiK JOKYMEHTiB (DOPMYETHCS iIHAUBITYyaIbHO.

OO0cTeReHHsI mapd JOHOpP-pelMmieHT mpoBoasaTs B ymoBax cramionapy (HACJI «OXMATIAUWT>»). Ilin wac
rocmiraizamnii Heo0XiZHO MATH TIOKYMEHTH:

PENUMiEHTY NOTEHLiIHOMY TOHOPY

- JOBilKa Bil memiaTpa Mpo BiACYTHICTh BAOMAa MPOTIToM 21 IHS |- OOBiAKa MpPO BiACYTHICTh TSKKMX TCUXIYHUX
iH(eKI1iTHUX 3aXBOpIOBaHb (HiiicHa 3 moou); po3namniB;

- JIOBi/IKa MPO BilCYTHICTb B AUTSYOMY 3aKJIafi (IMTSYMii cafioK abo | - peHtreHorpadiss  (¢mrooporpadist)  rpymHoi
IIIKOJIa), IKWI BimBimye nutuHa, IpoTsaroM 21 qHs iHGQEeKIiMHNX | KIIITUHU;

3aXBOPIOBaHb (AilicHa 3 mo0OM); - IOBiIKM TIpO CTaH 3IOpPOB’S Bim ypoJjora, IJis
- JleTajibHa BUIIMCKA 3 MEAWYHOI JOKYMEHTALlii IMTUHU i3 I0OKa3aMu | XKiHOK — JOJaTKOBO Bill IiHEKOJIO0ra;

PO HEOOXiAHICTh JIIKyBaHHSI METOIOM TPaHCIJIAHTALlii; - pesyJbTaT nochimkeHHs KpoBi Ha HBsAg;
- JTOBiIKa Mpo HasiBHI MpodiTaKTUYHI IIETICHHS - pe3yJIbTaT HoCimkeHHs KpoBi Ha RW

PELUIIERTY i NOTEHIIIHOMY IOHOPY

- pe3ynabTaT JOCIiIKEeHHS TPyNy KPOBi Ta pe3yc-dakTopy;

- pe3yJIBTaTh PyTMHHOIO 00cTexkeHH (miticHi 10 mHIB: 3araJibHUIT aHaIi3 KPOBi 3 TpOMOOIIMTaAMK; OiOXIMIYHII aHAITi3
— KpeaTuHiH, cCe4OBHHa, KaJili, pochop, IeIiHKOBI mpodu; KoaryJorpaMa; 3araJbHUI aHaJi3 cedi);

- V3]l opraHiB yepeBHOI MOPOKHUHU (AilicHI 3 Mics1Li);

- B yMoBax maHzaeMii pe3ynbrat ooctexeHHs Ha SARS Cov-2 (ITJIP, nificHuii 3 no6u);

- EKIT, ExoKT (miticHi 3 micsiii);

- JIOBifKa Bim TemiaTpa/TepamneBra/CiMEHOTO JIiKapss TPO MOXKJIMBICTb TPOBEJACHHSI XipypriyHOro BTpYYaHHSI
(BiZCYTHICTh aOCOTIOTHUX IIPOTUIIOKA3aHb);

- JIOBiJIKa BiJ CTOMATOJIOTA LIOIO CaHAllil;

- nmosinka Bim JIOP-mikapss mpo MOXJIMBICTh MPOBEAEHHS XipypriYHOro BTpyYaHHS

3asiexkHO Bijl KJIiHIYHOT cUTYyanii 00car o0cTeXKeHHs nepel rocniTaizamnio Moxe OYyTH po3IHpPEHo.

Hara rocrirtajisallii Ta Aetaji y3romkyerbcs 3a TenecdoHoM (+38 050 8085494) abo eneKTpoHHOIO aIpeCOI0
(transplantationokhmatdyt@gmail.com).
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https://www.surgery.org.ua/Files/Download/2209fdf3-2010-4eaa-bdad-ecd6180da670
https://webmail.meta.ua/compose.php?send_to=transplantationokhmatdyt@gmail.com
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