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Pestome. PeHornporekLiss — CUCTEMQ 3AXOAIB NMEPEBAXKHO PAPMAKOAOINYHOIO KOHTPOAKD, LLO CIPUSIE
TPUBAAOMY 36EPEXKEHHIO PYHKLT HUPOK. on BMOOPI TAKTUKN PEHOMPOTEKLI CAiA BOAXOBYBATU HE TIABKM
po3paxyHKoBy LLIK® (3a popmyaoto EPD, are i @yHKLIOHAAbHME HUPKOBMI pe3eps. DizioAoriyHO 0BrpyH-
TOBAHOKO € METOAMKQ BU3HQYEHHST HUPKOBOIO pe3epBy 3 NepopanbHM 3acTtocyBaHHIM 0,45-0,50% pos-
YUHY HATPIKO XAOPUAY 3 PO3PAXyHKY 0,5 % Bis MACH TIAQ. BUBHQUYEHHST HVUPKOBOIO pe3epBy HQ OCHOBI Ljel
METOAMKU SIK PYTUHHUM METOA OOCTEXXEHHST MALIEHTIB I3 HEPPOAOMNYHOK MATOAOTIEID AO3BOASIE OTPUMATU
AOAQTKOBY IHHOPMQALLIO HE TIABKM MPO KIABKICTb QYHKLIOHYHOYMX HEGPOHIB, A V1 MPO iXHIi CTAH. 3arporoHo-
BAHO AMGEPEHLIIOBAHWM TMIAXIA AO MOU3HQYEHHSI PEHOMPOTEKTOPIB 3 YPAXYBAHHSIM CTAAI 3QXBOPKOBAHHS
TQ GYHKLIOHAABHOIO HUPKOBOIO pe3epBYy AASI MOKCUMQAALHOIO 36epeXXeHHSs1 QyHKLIOHYOUYMX HE DO OHIB.
KAIO4OBI CAOBQ: XDOHIYHA XBOPO6A HUPOK, PLLIK®D; PYyHKLIOHAABHI HUDKOBMIA PE3EPB; PEHOMPOTEKLIS;
iHriGiropu PAAC

Abstract. Renoprotection is a system of measures for primarily pharmacological control, contributing
to the continued preservation of renal function. When choosing renoprotection tactics, it is necessary
to consider not only the estimated GFR (using the EPI formula), but also a functional renal reserve. The
method of determining the renal reserve with oral administration of 0.45-0.50% sodium chloride solution
at the rate of 0.5 % of body weight is considered to be physiologically substantiated. The renal reserve
determining based on this technique as a routine method for examining nephrological patients pro-
vides additional information not only on the number of functioning nephrons, but also on their condi-
tion. A differentiated approach to prescribing renoprotective agents has been proposed, taking into
account the stage of the disease and the functional renal reserve for maximum preservation of func-
tioning nephrons.
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PeHonpotexilisi — cuctema 3axoiB repeBaskHO (hapMaKo-
JIOTIYHOTO KOHTPOJIO, IO CIIPUSIE TPUBAJIOMY 30€pekeHHIO
dyHKIii HUpoK [1]. ¥V By3bKOMy 3HAU€HHi Liei TEpMiH CUHO-
HIMIYHMI 3aXMCTY HUPOK Bill IIKOKYIOUUX (haKTOPiB, TAKUX
SIK peHTTEeHKOHTPACTHI peYOBMHU, HECTEPOIiIHI MPOTU3aIIab-
Hi nipeniapaty [2], aesiki aHTrOioTnKM [3] i tuTocTaTMKM. Y
MEIUKO-COLIiaIbHOMY CEHCi pEHOMPOTEKILisI — 11€ BCS CYINpPO-
BiIHA TepaTtist 1151 30epeskeHHsI 3M0POB’sT HUPOK (puc. 1).

EdexTuBHICTE pEeHOIPOTEKIlii OILIIHIOEThCS 3a JWHAa-
mikoo pLIK® [4]. IHmMMU ciaoBaMu, SKIIO BTPYYaHHS
MPU3BOINUTH A0 YNOBiUIbHEHHS 3HMXKeHHs plIIK®, npusy-
MUHEHHS OTO TIpoliecy adbo BimHoBieHHsT plIIK®, iforo
MOXHa BBaXKaTU PEHOMPOTEKTOPHUM.

¥V 3m0poBux 0cib y cTtaHi pyHKIIOHATEHOTO criokoo LITKdD
He € MaKCHUMaJIbHOIO Bil ii iCTMHHO icHyto4yoro piBHs [5]. B
OCHOBHOMY 111 BEJIMYMHA CTAHOBUTH y CEPENHBHOMY OJIM3BKO
50 % Bin cripaBxHBOI. CamMe TOMY ITPpY TepMiHATbHiI XpOHIYHIT
HMPKOBIif HEJIOCTAaTHOCTI TOCTATHBOIO TSI HOPMAJTLHOT KUTTE-
JSUTBHOCTI € TPAHCIUIAHTALLISI OHIE€T HUPKU PELIUITIEHTY.

[Ipu mporpecyBaHHiI XpOHiIUHOI XBopoou HUPOK (XXH)
KiJIbKICTh (PYHKIIIOHYIOUMX He(®pOHIB 3HMIXYETbCS [6], i
npu plIIK® 6113bK0 60 M1/XB/M? HAOIMXKAETHCSI KPUTHY -
Ha BTpaTa (pyHKIIii, SKa He Ma€ 3BOPOTHOTO IIJISIXY 10 Bif-
HoBJIeHHs1. Perita HepoHiB MpaloloTh Yy MiIBUILIEHOMY
KOMITEHCATOPHOMY peXuMi 3 rinepdiabTpalii€lo, i CTyIiHb
MOXJIMBOI KOMIIEeHcallii BU3HAYAEThCS (PYHKIIOHATBHUM
HUpKoBUM pe3epBoM (DHP).

Munyno 6inbiie Hix 20 pokiB i3 MOMEHTY BBEICHHS
nouaTrs @HP, ane iforo moyanu 3acTOoCOBYBaTH B Ipak-

Renoprotection is a system of measures, pri-
marily of pharmacological control, contributing to
the continued preservation of renal function [1]. In
other words, this term is synonymous to kidney pro-
tection from damaging factors, such as radiocontrast
agents, nonsteroidal anti-inflammatory drugs [2],
certain antibiotics [3], and cytotoxic drugs (cytosta-
tics). In the medical and social sense, renoprotection
is an overall accompanying therapy aimed at preser-
vation of the renal health (Fig. 1).

The efficacy of renoprotection is assessed by the
eGFR dynamics [4]. In other words, when interven-
tions lead to a slowdown, suspension or recovery of
the eGFR, it can be considered renoprotective.

In healthy individuals at functional rest, GFR
does not reach the maximum of its true level [5].
Generally, its value averages at approximately 50 %
of the present one. That is why, in cases of end-stage
chronic renal failure, the transplantation of one kid-
ney is sufficient for normal functioning in recipient.

As the CKD progresses, the number of functioning
nephrons decreases [6], and with the eGFR of approx.
60 mL/min/m? a critical loss of function occurs with no
return to recovery. The remaining nephrons are func-
tioning in an increased compensatory mode with hy-
perfiltration and the degree of possible compensation is
determined by the renal functional reserve (RFR).

Although it is more than 20 years since the con-
cept of RFR has been introduced, this definition

PeHonpoTekLis Npy XpPOHiYHi XBOPO6i HUPOK
3axoau, siKi BiporigHo npuraibMoBYOTh 3 .
yTpary (byHKLlI'T HUPOK axoAau, O MNOKPaLLyTb AKICTb XXUTTH
FinornikemiyHi _ :;)peu'j:':'b linoaso- Kopexuis
Brokatopu PAAC 3aco6u NikyBaHHs s Temigi Rornan || kucnotHo-
npwv HasiBHOMY aHemil _ KICTKOBO- npenapari|| 32 WKIPO || ocrogHoro
ﬂia6eTi MIHepan.bHOFO cTaHy
06MiHY
i AHTaro-
IHrflq'g)pM BPA || HicTK anbgo-
CTEPOHY
PucyHok 1. Hanpsimku peHonpoTeKuii npu XpoHiYyHi xBopo6i HUPOoK
Renoprotection in chronic kidney disease
Measures reliably inhibitin . . . )
the kidney fun g/ﬁ on 1os sg Measures improving quality of life
Hypoglycaemic Cofrrbection y Correction
i i or bone- rea Skincare of acid-
RAAS blockers drugs in proved Anaemia ] -
diabetes treatment mineral reducing base
mellitus metabolism drugs balance
disorders
ACE Aldosterone
inhibitors ARB antagonists
Figure 1. Renoprotection methods in chronic kidney disease
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TULI TiJIbLKM OCTaHHIMU poKaMu. Bigomi MeToauku BU3HA-
yeHHd @HP (M’sicHe i GiTKOBe HaBaHTaXKEHHS, BBEICHHS
aMiHOKHUCIIOT, TJII0KAroHy, AomnamMiny i T.1. [7]) Oyau mano
MPUCTOCOBAHI 10 peaJbHUX KJIiHIYHUX YMOB. | nuiie micis
BCTAHOBJIEHHsI (PeHOMEHY PperyJisllii TpaHCTIOPTY HaTpiro
SIK KJTIOYOBOTO €JIEMEHTY 3a0e3TeUeHHsT i0HO-, BOJIIOMO- i
ocMoperyJsuii 0yjaa po3pobeHa cydacHa METOIMKA OLliH-
ku @HP [8], sika BAKOHYETHCSI HACTYITHUM YK HOM.
[NamieHTy BUKOHYIOTH 3a0ip BEHO3HOI KPOBi IS BU3HA-
YEeHHsI KpeaTHHIHy CUPOBATKM KpOBi i po3paxyHky LTK®
3a opmyaoro CKD-EPI. ITorim mauient Bunubae 0,45—
0,50% po3unH HaTpiro XJI0pUIy 3 po3paxyHKy 0,5 % Bim macu
Tija npotsromM 5—7 xBuiuH (y cepenHbomy 400 M) [9]. Hami
HeoOXigHO TMepedyBaTH B CTaHi CMIOKOIO B CUISIYOMY TT0OJI0-
JKEHHi MPOTIToM ofHiei roguHu. Yepes oaHy ronvHy Maii-
€HT CITOPOXXHIOE CEUOBMI MiXyp, BU3HAYAIOTh 00’ €M BUIiIE-
HOI cedi i KOHIICHTpALIif0 KpeaTHHiHYy B Hiil. 3a (hOpMyJIOI0
PO3paxoBYETHCST €KCKPEILisl KpeaTUHIHY 3a OTHY TOANHY.

EK = Uk » [J60,

ne EK — ekckpenis kpeatuHiny, UKk — KOHIIEHTpaLlist Kpe-
aTUHiHY (MMOJIb/JT) B IOPIIii cevi iHIyKOBAaHOTO Aiype3y, 3i-
6panoi 3a 1 roquny, 160 — KinbKicTh ceyi, 3i0paHa 3a 1 rox.
Ha ocHOBi MOKa3HUKIB eKCKpeELlil KpeaTUHiHY Ta pPiBHS
CUPOBATKOBOIO KpeaTHWHiHY, BU3HAUYEHOTO Yepe3 TOAMHY
miciast HaBaHTaxkeHHs 0,45—0,50% po3uMHOM HATPilO XJ10-
puny, po3paxoByetbcs ITKD 3a K1ipeHCOM KpeaTuHiHy.

KK = EK/ 60/ Pk,

ne Pk — rutazaMoBa KOHLIEHTpallisl KpeaTuHiHY.

DyHKIIOHATIbHUIT HUPKOBUI pe3epB BU3HAYAETHCS Bill-
COTKOBHM CIHiBBiTHOIIEHHAM cTuMYyJiboBaHoi IITK® o 6a-
30BOI.

®HP = (LUK®cT - LLK®6) / LLIK®6 » 100 % [10].

Ouinka ®HP npoBoauthest HacTymHUM yruHOM: OHP
BBaxkaeThcs XopowmuM rpu npupocti HIK® nonan 50 %,
30epexxeHuM npu npupocti 10—50 % i BincyTHiM mipu 3Ha-
YyeHHsIX MeHIe Hix 10 %.

Y wactunu nanieHTiB 3i 3HWXKeHoo plIIK® BogHO-CO-
JIbOBE HaBaHTaXXE€HHS TO3BOJISI€ BUABUTU HagBHicTH DHP.
HIBuaKicTh KITyOOUKOBOI (piIbTpallii iHOMI MOXKe 301JIbIITY-
BaTUCSI 1O HOPMaJIbHUX BEJIMYMH, XapaKTEPHUX IS 3M0PO-
BUX JIIOICHA.

Busnauenns ®HP nae MOXIMBICTh AiarHOCTYBAaTH Ha-
SIBHICTD i XapaKTep YpaXkeHHsI HUPOK — IMOILIKOIXKEHHS abo
K 3MEHIIEHHS KiJIbKOCTi HedpoHiB. [Ipu 11bomMy BaxkIMBO
Bim3HaunTH: Ko pu Bu3HadeHHI @HP iforo BenmmunHa
3HAXOAMTHCS B HOPMaAJIBHUX MeXaX, TO MOXHa CTBEPIIKY-
BaTH, 110 KiJIbKiCTh HE(PPOHIB HE 3MEHIIIEHA.

®HP cnig po3risinaTy IK pyTUHHU T0IaTKOBU TECT 710
pospaxynkoBoi LIIK® (3a ¢opmynoto EPI) mist inousinya-
Jli3allii peHonpoTeKii B maiieHTiB i3 XXH. Moro mouisHo
MPOBOAUTH MOBTOPHO, OCOOJIMBO MPU MOSIBI O3HAK MTEPEXOTY
o HactynHoi ctafii XXH. 3 ornsmy Ha CTpyKTYpy HO30JI0-
rivnux npuanH XXH BusHauenns @HP nouinbHe nepin 3a

has been used only in recent years. The known
methods for RFR determining (meat and protein
load, administration of amino acids, glucagon,
dopamine, etc. [7]) were poorly adapted to clini-
cal settings. After the establishment of the pheno-
menon of sodium transport regulation as the key
element in the provision of ion-, volume- and
osmoregulatory systems, the modern method for
RFR estimation was developed [8] and is per-
formed as follows.

A venous blood sample is taken from a patient to
determine creatinine and calculate GFR using the
EPI formula. Then the patient drinks 0.45—0.50%
sodium chloride solution at the rate of 0.5 % of body
weight for 5—7 minutes (on average, 400 mL) [9].
After that, the patient has to rest seated for an hour.
In an hour the patient has to void the bladder and
the amount of urine and creatinine concentration in
it are determined. The formula calculates creatinine
excretion in one hour.

CE = Uc » D60,

where CE — creatinine excretion, Uc — concentra-
tion of creatinine (mmol/L) in the diuresis-induced
urine specimen collected in 1 hour, D60 — amount
of urine collected in 1 hour.

Based on the creatinine excretion rates and the
serum creatinine level determined one hour after
the load of 0.45—0.50% sodium chloride solution,
the GFR is calculated from the creatinine clea-
rance.

CC=CE/60/Pc,

where Pc — plasma creatinine concentration.

The renal functional reserve is determined by the
percentage of stimulated glomerular filtration rate to
baseline.

RFR = (GFRst — GFRb)/ GFRb * 100 % [10].

The RFR is assessed as good with GRF increased
more than 50 %, persistent with GRF increased 10—
50 %, and absent with the values below 10 %.

Insome patients with reduced eGFR, the water-salt
load makes it possible to detect the presence of RFR,
and filtering can sometimes increase to normal values
typical for the indicators observed in healthy subjects.

Determination of RFR makes it possible to diag-
nose the kidney damage, its nature or reduction in
nephrons number. It is important to note that if in
case of RFR determination its value is within normal
limits, the number of nephrons is considered to be
not reduced.

RFR should be considered as a routine additional
test to the estimated GFR (based on the EPI formu-
la) for individualization of renoprotection in patients
with CKD. It would be reasonable to conduct it re-
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BCE B TMALIIEHTIB 3 apTepiajibHOIO TiMepTeH3i€l0 Ta 1iadbeToM i
rpu 3HaYeHHsIX pIIK® Bix 90 mo 15 Mi1/xB ([U1s miana3oHy
pILIK® 60—30 mi1/xB/M? 116 KpUTUUHO BaxkiuBo) [11].

Ak BimoMo, 10 mpenapaTiB peHONMPOTEKTOPHOI Jil, 110
BIUIMBAIOTh HA TMIPOBITHMN MeXaHi3M IIpOTrpecyBaHH!,
MoxxHa BigHecTH iHTiOiTopn PAAC (iPAAC) [12], ockinb-
KU TIJIBKA BOHU MAlOTh JOKA30BY 0a3y 1100 30€peXeHHS
HIK®. o cborogHi MU BUKOPUCTOBYBAJIM TaKU aJro-
putM npusHaueHHs IAII®D/BPA 3amexHo Bim pLIIK®D
(puc. 2) [13]:

— 3a HasgIBHOCTI rinmepdiabTpallii Ta HOpMOTEH3i1 JOLIib-
HO po3rsnatu Teparito 61okatopamu PAAC (omHOpa3oBO
Ha Hi4 y HEeBeJMKiil 103i) sIK 3acobaMu, 110 MPU3BOASTH A0
Hopmautizaitii pLIK®;

— i3 MeToro TrajabMyBaHHS TporpecyBaHHsS XXH mpu
LIK® B mexax 110—-90—60 mu/xB/1,73 M? (XXH 0—2-i cra-
i) MOXXJTMBMI pO3TJIsiL MUTaHHS TIpo KombOiHattii IATID +
BPA abo mpsimuii iHTibiTOp peHiny (amickipen). Jlane mo-
€THAHHS MOX€e MaTu NIEPeBary Npy BUPAXEHIN POTEIHYPil
(11i MalieHT MOBUHHI 3HAXOAUTHUCS ITill HATISIIOM Hedpo-
Jiora, i BOHU MOTPEOYIOTh PETEIBHOTO PETYJISIPHOTO MOHITO-
PUHTY piBHS KpeaTHUHIHY Ta KaJlilo CUPOBaTKHU KPOBi);

— npu pIIK® 60—-30 mi/xs/1,73 m? (XXH 3a—306) no-
Ka3aHa MoHorteparist iPAAC, npiopuTeTHUM € MpU3HAYEH-
Hs BPA;

— nipu 3HmkeHHi [ITK® menmie Hix 30 mi/xB/1,73 m?
(XXH 4—5-1 cranii), iMOBipHO, CJTiJi BIIMOBUTUCS Bil MPU-
3HavyeHHs 6yiokaTopiB PAAC, 3Bakaloum Ha iXHiii HeraTuB-
Huit BB Ha plIIK®. Y nipoMy Bunaaky B HepoIoTiuHii
npaktuili popmyna BPIMOHEJI [13] (anpmakToH/eTepe-
HOH i Topacemin/kcumnamin) — bP(a)l(and)MO(kconinuH)
HE(6iBonon)JI(epkaninumnin) 3aminioerscst Ha MOHEJT +
ypaniguia/MiHokeunwi. [lpumimka: Ipu TinepKalieMii mmo-
Hazx 6,0 MMOJIb/JI aHTArOHICTU aJIbAOCTEPOHY BiAMIHSIOTHCS
a00 NpU3HAYaIOThCs KaJlieBi OiHAEpU;

— nipu Oyap-akii pIIIK® y maitieHTiB, sIKi OTpUMYIOTh
HUPKOBO-3aMiCHY Tepariio remogiaiizom (XXH 5/1), Bu-
kopuctanHs IATT®/BPA Bu3HauaeTbcs KapaioJoTiYHUMM
MoKa3aHHSIMM (apTepiajibHa TiMepTeH3isl, cepleBa HeIo-
CTaTHICTb, TOCTPUIA KOpoHapHUit cuHapoM). Crazis SIT Bu-
Marae, sIKIIo MoXxJMBo, BinMoBU Bix IAITD/BPA sk antu-
TiMepPTeH3UBHUX TIPeTIapariB (AaHAJOTIYHO SIK TIPU 3HUKEHHI
plIK® menme Hixk 30 mii/xB/1,73 m?), ajie ix BAKOpUCTaH-
HsI MOXXJIMBE TIPU iHIIIMX MOKA3aHHSIX i3 MPUBOY 3aXBOPIO-
BaHb CEPLIEBO-CYIMHHOI CUCTEMU,

— npu XXH 5T, iMOBipHO, TaKTMKa BU3HAYAETHCS PiB-
HeM plIIK®, 1Kk HaBeneHO BUILE.

Tpeba okpeMo 3yNMMHUTUCH Ha 3aCTOCYBaHHI MOKCOHIIV-
Hy (B YKpaini 6peHa Mokcoramma). Lleit npenapar € 6j1oka-
TOPOM iMiJa30JIiHOBUX PELIENTOPIB Ta IMPOSIBISIE MOTYXKHUMA
AHTUTINIEPTEH3UBHUM 1 PEHOMPOTEKTOPHUIA eekTu. BiH BU-
KOpHUCTOBYEThCH B 1031 0,2—0,4 Mr ABivi Ha IeHb i, (PaKTUIHO,
CTaHOBUTH OCHOBY Teparii mpu XXH 5-i cranii. [1pu BigMiHi
omokaropiB PAAC (¢popmyma MOHEJI: MOxkconinnaHEGi-
BosiosJlepKaHinuITiH) 1OT0 1032 HEPIIKO 30iTbIITYETHCST BIIBi-
4i, 1110 JO3BOJISIE KOHTPOJIIOBATU apTePiaIbHUMN TUCK.

ITpu npusHauenHi 6okaropiB PAAC niepeBara BingaeTbes
BPA nan iAII®, 3a BUHATKOM TALLE€HTIB, sIKi IEPEHECIN KOPO-
HapHi rozii, y aKnx Jokaszona 6a3a iAI 1D 3anuiaethes Kpario

peatedly, especially in the presence of the signs of
transition to the next stage of the CKD. Considering
the structure of the nosological causes of CKD, the
expediency of performing RFR test is indicated pri-
marilyinpatientswith hypertensionand diabetes mel-
litus, and with the eGFR values of 90 to 15 mL/min
(this is of critical value for the range of eGFR of 60—
30 mL/min/m?) [11].

Asitisknown, only the RAAS inhibitors (RAASI)
[12] can be classified as the drugs with renoprotective
pathogenetic action, since they are the only ones that
have the evidential basis attesting to preservation of
GFR. So far, we have been using the following al-
gorithm for ACEI/ARB prescription depending on
eGFR (Fig. 2) [13]:

— in case of hyperfiltration and normotension,
the therapy with the RAAS blocker (given as a small
single bedtime dose) should be considered as a means
leading to eGFR normalization;

— in order to inhibit the progression of the CKD
with GFR within 110—90—60 mL/min/m? (CKD
stages 0—2), it is possible to consider the combina-
tion of ACE inhibitor + ARB or administration of
direct renin inhibitor (aliskiren), such combination
may have advantages in severe proteinuria (these pa-
tients should be followed up by a nephrologist; care-
ful regular monitoring of creatinine and potassium
levels is required);

— RAASI monotherapy is prescribed in cases of
eGFR of 60—30 mL/min/m? (CKD stage 3a-3b);
ARB indication may have the priority;

— in GFR below 30 mL/min/m? (CKD stage
4-5), it is recommended to prescribe no RAAS
blockers due to the negative effect on eGFR. In this
case, the BRIMONEL formula [13] (aldactone/
eplerenone and torasemide/xipamide) used in ne-
phrological practice — (a)BRI(ace)MO(xonidine)
NE(bivolol) L(ercanidipine) is replaced with MO-
NEL + urapidil/minoxidil;

— for any eGFR in patients receiving renal re-
placement therapy with haemodialysis (CKD stage
5D), the use of an ACE inhibitor/ARB is determined
by cardiac indications (hypertension, heart failure,
acute coronary syndrome). Stage 5P requires, if pos-
sible, refusing the use of ACE inhibitors/ARBs as
antihypertensive drugs (similarly to eGFR decrease
to less than 30 mL/min/m?), but their use is possible
in other cardiovascular indications;

— in CKD stage 5T, the management tactic is
determined by eGFR level as shown above.

When prescribing RAAS blockers, preference
should be given to ARBs over the ACE inhibitors
with the exception of patients who have experienced
coronary events, where the evidential basis in fa-
vour of the ACE inhibitors remains preferable [14].
SGLT-2 inhibitors are already used in combination
with RAAS inhibitors for the purpose of renoprotec-
tion. Their ability to modulate the tone of the afferent
arteriole is also implemented in the preservation of
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[12]. Tnicpno3uuum (inriditopu SGLT-2) y:ke BUKOPUCTOBYIOTh-
¢s1 B KoMOiHallii 3 iHriditopamu PAAC 3 MeTOI0 peHOITPOTEKII]l.
Ix 3matHicTs MOIyTIOBaTH TOHYC ahepPEHTHOI APTEPIOTN TAKOXK
peanizyeThbcs B 30epexkeHHi PyHKIIiT HUpoK. Jloka3oBi qaHi 10-
3BOJIMIIM peKoMeHyBaTH iHTiditopn SGLT-2 sk apyry JiHito
IyKPO3HIDKYBAJIBHUX TIPETIapaTiB IMicsisT MEeT(hopMiHy B Tiarli-
€HTIB i3 IyKPOBMM JIiadbeToM 2-To THIIY I cyrmyTHROI0 XXH abo
CepIIeBOIO HEAOCTATHICTIO [14]. A 1Ie Ha ChOTOIHI KOXHA IpyTra
JIIOIMHA 3 IIYKPOBUM J1iabeTOM 2-TO THUITY.

Busnauenns @HP BHOCUTH KOPEKTHBH B ONUCAHY TaK-
TUKY peHonpoTekilii iPAAC (puc. 3).

HouinbHicth BigMmiHu iPAAC 3ymoBlieHa 30aTHICTIO
HUPKKU 30epiraT¥ HasiBHY 3aJIMIIKOBY (yHKIIiIO (inbTpa-
1ii, siky 3meHiye Teparist IAITI®D/BPA. Inriditopu SGLT-2
BimMiHstoTh Tipu pLIIK® Mentre Hixx 30 Mu/XB/M?2.

BMCHOBKMU

1. Penormpotexitist € 000B’SI3KOBUM KOMITOHEHTOM Y KJTi-
HiYHOMY BeJleHHi naiieHTiB i3 XXH.

2. MoximBocti peHomnpoTekiiii oomexeHi pLIK®D i
DHP. Penomnporekiiiss TMM eheKTUBHIIIA, YAM BHUIIOIO €

renal function. The evidence allows recommending
SGLT-2 inhibitors as the second-line glucose-lowe-
ring drugs after metformin in patients with type 2 dia-
betes mellitus and concomitant CKD or heart failure
[15], and as of today, it is every second person with
type 2 diabetes mellitus.

Performance of the test for the presence of RFR
makes adjustments to the described tactics of reno-
protection with RAASI (Fig. 3).

The expediency of discontinuation of RAASI is
due to the ability of the kidney to preserve the exis-
ting residual glomerular filtration function, which
is reduced by the ACE inhibitor/ARB therapy.
SGLT-2 inhibitors should be discontinued when
eGFR is below 30 mL/min/m?2.

Conclusions

1. Renoprotection is an essential component in
the clinical management of the CKD patients.

2. The possibilities of renoprotection are limited
by eGFR and RFR. Renoprotection is more effec-

Cy4acHa npakTuka

pLLUK® noHag 120 mn/xs/m?

AT < 130 mm pr.cT.: BPA a6o iAMN® 1/2 o3u Ha Hiy

AT > 130 mm pr.cT.: iPAAC y noBHi gosi

l

pLLUK® 120-60 mn/xs/m?

AT < 130 mm pT.cT.: BPA a6o iAl® y nosHin fosi
a6o BPA + iAM® npu npoTeinypii 0,5—-1,0 r/n

AT > 130 mm prt.cT.: iPAAC y noBHi gosi
1 @aHTaroHiCT anbAoCTEePOHY

pLLUK® 59-30 mn/xs/m?

pLLUK® meHwa 3a 29 mn/xs/m?

MoHoTepanis EPA a6o iAlN®

Bigmina iPAAC a60 ix BUKOPUCTaHHS B cy6TepaneBTUYHI
[003i 3a HAaABHOCTI cepueBO-CyaNHHUX NOKa3aHb

PucyHok 2. Cy4yacHa npaKTuKa peHonpoTeKwii
Mpumitka: yinboBuy AT 3rigHo 3 pekomeHgauiammn 2017 ACC/AHA.

Current standards

eGFR above 120 mL/min/m?

No hypertension: ARB or ACEi once daily 1/2 of dose nocte

Hypertension: RAAS: full dose bid

l

eGFR 120-60 mL/min/m?

No hypertension: ARB or ACEi, either aliskiren full dose,
or ACEi + ARB in proteinuria 0.5-1.0 g/L

Hypertension: ACEi + ARB + aldosterone,
or aliskiren + aldosterone full dose

eGFR 59-30 mL/min/m?

eGFR less than 29 mL/min/m?

Monotherapy with ARB or ACEi

To withdraw RAASI or use subtherapeutic dose
in cardiovascular indications

Figure 2. Current standard of renoprotection
Notes: target BP according to ACC/AHA recommendations 2017.
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®OHP meHwe
HiX 10 %

®HP 10-50 %

®HP noHapg 50 %

[Noka3aHe
BUKOPUCTAHHSA

6nokatopis PAAC
npu XXH 0-2

[NokasaHe
BMKOPUCTaHHSA

Mpn XXH 3—-4 nicns
npu3Ha4yeHHs 6roka-
Topie PAAC nokazaHe
1,5-Micsi4HE MOHITOpPY-
BaHHs pLLUK®:
3HMXKEHHs pLUK® Ha

30 % abo noHaa
notpebye BiAMiHU
6nokartopie PAAC un
BUKOPUCTaHHS
MiHIManbHUX 0o3

6nokatopis PAAC
npu XXH 0-3

HeszanexHo Big
pLLUK® (XXH 0-4)
nokasaHe
BUKOPUCTaHHSA
6nokatopis PAAC

Mpu XXH 4 nicna
npu3HayeHHs 6roka-
Topie PAAC nokasaHe
1,5-Micsi4HEe MOHITOpPY-
BaHHsA pLUK®:
3HMXKEHHs pLUK® Ha

BinmiHa 6nokatopis

PAAC npu XXH 5

30 % abo noHapg
notpeobye BiAMiHU
6nokatopis PAAC
a60 BMKOPUCTaHHS
MiHiManbHUX 003

Kom6iHauis iAM® +
BPA moxnuea npu
XXH 0-2

BigmiHa 6nokaTopis

PAAC npu XXH 5

Mpu XXH 5 nicna
npu3Ha4eHHs 6roka-
Topie PAAC nokasaHe
1,5-MicA4HEe MOHITOpPY-
BaHHsA pLLUK®:
3HWXKeHHs pLUK® Ha
30 % abo noHag
notpeoéye BigMiHM
6nokatopis PAAC
a60 BUKOPUCTaHHS
MiHIManbHMX 0o3

PucyHok 3. Taktuka iHansigyanisauyii peHonpoTtekyii 3anexHo Big ®HP i pLLIK®

Mpumitka: 1,5-micsi4yHEe MOHITOPYBaHHS BKJIHOYA€E BU3HAYEHHS KpeaTUHiHy 1 ce4oBUHM 3 po3paxyHkom LLIK® kox-
Hi 2 TUXHI.

RFR below 10 %

RFR 10-50 %

RFR above 50 %

RAAS blockers are
indicated for CKD

stages 0-2

RAAS blockers are
indicated for CKD

With CKD stages 3—4
after prescription of
RAAS blockers,
1.5-month monitoring
of eGFR is indicated,

its decrease by 30 %
and higher requires
discontinuation of
RAAS blockers or
their minimum dose

stages 0-3

RAAS blockers are
indicated regardless
of eGFR

With CKD stages 4
after prescription of
RAAS blockers,
1.5-month monitoring
of eGFR is indicated,

Discontinuation of
RAAS blockers with

CKD stage 5

its decrease by 30 %
and higher requires
discontinuation of
RAAS blockers or
their minimum dose

(CKD stages 0-4)

ARB is possible with
CKD stages 0-2

Combination of ACEI +

With CKD 5 after

Discontinuation of
RAAS blockers with

CKD stage 5

prescription of RAAS
blockers, 1.5-month
monitoring of eGFR is
indicated, its decrease
by 30 % and higher
requires
discontinuation of
RAAS blockers or

their minimum dose

Figure 3. Tactics for individualization of a renoprotection depending on RFR and eGFR

Note: 1.5-month monitoring includes creatinine and urea studies with calculation of GFR every 2 weeks.
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rnoyaTtkoBa ¢yHKIIiS HUPOK i yuM Oinpmmit ®HP mae
KOHKPETHUM Malli€HT.

3. JlouinbHO mpoBoauTH moaatkoBy no plIK®
ouinky @HP mist BUBHaYeHHs 3aCO0iB PEHOITPOTEKIIil
Ta mporHo3y XXH.

4. 11 peHOMPOTEKIlii BUKOPUCTOBYIOThCS IAIID,
BPA i1 inrioitopu SGLT-2. JJominpHicTh iX KOMOiHAIIii
BusHavaeTbes pLLIK®D i DHP.

KonduikT inTepeciB: He 3asBICHUIA.
Penenszentu: npod. Kopxx O.M., mpod. KypsraO.B. M

tive when the initial kidney function and RFR are higher
in a specific patient.

3. The study of RFR is advisable in addition to eGFR
assessment to determine the means of renoprotection
and the prognosis of CKD.

4. ACE, ARB, and SGLT-2 inhibitors are used for
renoprotection. The feasibility of their combinations is
determined by eGFR and RFR.

Conflict of interests. Not declared.
Reviewers: prof. Korzh O.M., prof. Kuriata O.V. M
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"THaLMOHQABHQST MEAMLIMHCKASI QKQAEMMST TOCAEAMIAOMHOro 06pa30BaHMs umeHn [N.A. LLyrvika, r. Knes, YkpamHa
’l'ocyAQPCTBEHHOE MPEANMPUSITUE «YKPAUHCKA HAYYHO-MCCAEAOBATEALCKMIA MHCTUTYT MEAWLIMHBI TOAHCTOPTA M3 YkpauHbI»,

r. Oaecca, YkpanHa

3SKommyHanbHOe yYpexaeHne KneBckoro o6AQCTHOro cosera «KueBckas O6AQCTHAs1 6OAbHULA N2 2», 1. Kues, YkpauHa

PeHonpoTekums u ee B3aMmocssidb ¢ pPCKD 1 pyHKLMOHAABHbIM NOYE€YHBIM Pe3epPBOM

Pe3iome. Penomporexins — crcteMa Mep MPENMYIIECTBEH-
HO (hapMaKOJOTUYECKOTO KOHTPOJISI, CIIOCOOCTBYIOIIMX TTPO-
JIOJKUTEILHOMY COXpaHeHU10 (yHKLMU nouek. [1pu BeIOOpe
TaKTHKHA PEHOIMPOTEKIINHU CJIEAYeT YUUTHIBATh He TOJIBKO pac-
yeTHYI0 CK®D (110 hopmyne EPI), Ho 1 pyHKITMOHATBHBI TTO-
YeyHBI pe3epB. PU3N0TOTNIECK 000CHOBAHHOM SIBJISIETCS
METOAMKA OMpeaeIeHUsT TIOYEUHOTO pe3epBa C MepopaJbHbIM
npumeHenmnem 0,45—0,50% pacTBopa HaTpusI XJIOPUIA U3 pac-
yera 0,5 % ot Macchl Tena. OnpenesieHue MOYeYHOro pe3epsa
Ha OCHOBE 3TOI METOAMKHN KaK PYTMHHBIN METOI 00CIen0Ba-

HWS TTAIIMEHTOB ¢ He(hPOIOTMUECKON TTaTOJIOTHEN TTO3BOJISIET
MOJIyYUTh AOMOJHUTEIbHYIO NH(POPMALIMIO HE TOJIHKO O KO-
JIM4ecTBe (PYHKIMOHUPYIOLIKNX He(POHOB, HO U 00 UX COCTO-
saun. [IpemnoxeH nuddepeHIMPOBAaHHBIN TTOIXOI K Ha3Ha-
YEHUIO PEHOTIPOTEKTOPHBIX CPEICTB C YIETOM CTAINH 3a00JIe-
BaHMS ¥ (DYHKIMOHAIBLHOTO ITOYEYHOIO pe3epBa s MaKCH-
MaJIbHOT'O COXpaHEeHMSsT (PYHKIIMOHUPYIOLIUX HE(DPOHOB.
KioueBbie cioBa: xponmyeckas GonesHb mouek; pCKd;
(byHKITMOHATEHBIN TTOUYEUHBIN pe3epB; PeHOTPOTEKIINS; NH-
ruoutopsl PAAC
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