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MEeIVKaMEHTO3Ha KOPEKIis

2. Renal tubulointerstitial injury in patients with chronic heart failure of ischemic origin and their pharmacological

management

Pedepar:

1. To pocnimxenHs 3anydeHo 130 xBopux Ha XCH, II-IV OK kinacy 3a NYHA, 3 sikux 88 - i3 CHiHyCOBUM PUTMOM Ta 42
3 pibpusiLieto nepencepb. XBopi 3 CHHyCOBUM PUTMOM IIPECTaBJIeHi ABOMA rpynamu: 58 manu 3HmwkeHy OB
JliBOTO HIIyHOUKa, 30 — 36epeskeny. ['pyny nopiBHsaHHS ckiany 90 xBopux Ha IXC 6e3 o3Hak XCH. XBopi 6yin
3icTaBHi 3a BIKOM, CTaTTIO, iIHIEKCOM MacCU Ta IJIOILEI0 TOBEPXHI Tisla BinnmoBigHO 10 MeTH Ta 334,24 BUBYEHO
0CO6IMBOCTI KJIiHIYHOTO nIepediry, CTpyKTypHO-(QYHKIiOHAIbHOI IepebynoBY ceplis 3a NaHUMU exoKapziorpadii;
6iosioriyHi Mapkepu ypakeHHs Tyoyso-intepcruiiio (KIM-1, NAG, NGAL), nopiBHSIHO IpOrpaMi JIiKyBaHHS Ta
OLIIHEHO iX €(PEKTUBHICTD IOA0 3MEHIIEHHS] PU3AKY HACTaHHS KyMYJISITUBHOI KiHLIEBOi TOYKM y xBopux Ha XCH

ilmeMiyHOTO reHesy 3 ypakeHHSIM TyOyJI0-iHTepCTHLLiI0. BIiepllle BCTAHOBJIEHO B3a€EMO3B 130K MiXK IIOKa3HUKaMu



piBHiB 6i0sIOTiYHMX MapKepiB ypaskeHHs TyOyso-inTepcTulito HUpokK NGAL, NAG, KIM 1 ta k/iHiYHUM niepebirom
XCH imemivyHoro resesy. 5 Briepie oTpumaHi HOBi HAyKOBi JaHi I[0/10 TATOT€HETUYHOI poJli 6ioMapKepiB ypaskeHHS
TyOyno-inTepcruio HUpoK (NGAL, NAG, KIM-1) B cTpyKTypHO-(YHKIiOHa/bHil IepebynoBi cepls Ta iX BIJIMBY Ha
IVHAMIKy IOCJIiI)KyBaHUX ITOKA3HYKIB IIifi 4ac JlikyBaHHS 6JI0KaTOPaMy MiHEPaJOKOPTUKOIIHUX PELENTOPIB —
CIIIPOHOJIAKTOHOM Ta €IJIEPEHOHOM. Briepiie noseneHo MOKIUBOCTI BUKOpUCTaHHs NGAL B IKOCTI MapKkepy
[IaTOJIOTIYHOTO peMOoJiesltoBaHHs ceplsl y xBopux Ha XCH. JlornnoBHeHO HayKOBi AaHi 11070 0Co6IMBOCTEN
NOPYIIEHHS TyOYyJIONiHTEPCTULII0 HUPOK, TOKA3HUKIB CTPYKTYPHO-(PYHKIIOHAJIbHOTO PEMOIE/IIOBAHHS CEpLs Y
xBopux Ha XCH imemiyHoro rexesy. [IpoananizoBaHO BIUIMB JiKyBaHHS 6J10KaTOpaMU MiHEPalIOKOPTUKOIIHUX
PeLeNTOpiB — CIiPOHOJIAKTOHY Ta erjiepeHony, iAII®, craTuHaMu Ha KiiHiyHKN nepe6ir XCH imemiyHoro renesy ta
XapakTep 3MiH TyOyI0-iHTEpPCTHULIiI0 HUPOK, CTPYKTYPHO-(QYHKIiOHA/IbHY [1epeby0BY CEPLs, a TAKOX
3aIPONOHOBAHO LIISIXM 3MEHIIEHHS IMOBIDHUX PU3MKiB, BUKJIMKAHMX [TOGIYHOIO JIi€l0 LIMX IIPENnaparis, a came
IOTPUMAaHHS iX ONTUMaJIbHUX 103. PO3p06sieHO anroputm nudepeHLiiHoi 4iarHOCTUKY Ta BCTAHOBJIEHO KPUTePii
cucrosivHoi nucdyHkuii JIII y xsopux Ha XCH 3 @B s1iBoro nutyHOYKa B MeXax «Cipoi 30HK», 1110 4,03BOJIsIE OiIbLI
YiTKO PO3MNOALNATYA XBOPUX Ha (EHOTUNH i3 3BHIDKEHOIO0 Ta 36epeskeHoo OB JIIII. Kpurepissmu BUpaskeHOi
cucroJivHoi nucdyHkii, mo Binnosigae OB JIII < 40 %, ciig BBaskaTy 3pocTaHHs nokasHukis TEI JIII > 0,56 ym.ox.,
TEITIII > 0,51 yM.0f., 3HVDKEHHS CUCTOJIIYHOTO IOKa3HMKa MiTpasnbHoi perypritauii dP/dT < 1000 mMm prT. cT./C,
CHCTOJIYHOI WIBUAKOCTI pyxy MegianbHOro (S med < 7 cMm/c) Ta sarepasnbHoro (S lat < 7 cMm/c) ¢pibpo3HOro Kinblis
MITpPaJIbHOTO KJIallaHy, aMIUIiTYau pyxy mezianpHoro (MAPSE med < 11,7 cm) Ta narepanpHoro (MAPSE lat < 11,1 cm)
(iGpO3HOTO KisbLisl MITPAJIBHOTO KJIalaHy. 32 YMOB HassBHOCTI BOX Ta Oijbllle OJATKOBUX KPUTEPIiB CUCTOIYHOI
nucdyHkuii JIII xBopux Ha XCH 3 @B JIIII B mexkax 40-55% ciif, po3risjaTy sK nauieHTis 3i 3HkeHoo OB JIIIIL.6
BrineHo B mpakTHKy BU3HAYE€HHSI CUPOBAaTKOBOTO BMicTy NGAL 11711 noKpaleHHs 1ialrHOCTUKYU YPaKEeHHS Ty0yJ10-
inTepcruuio y xsopux Ha XCH imemiyHOro reHesy He3asle>kHO Bif (peHOTuIy. 3allpONIOHOBAHO HOBUM
IiarTHOCTUYHUI KPUTEPil ypaskeHHs Tybyso-iHTepcTuLio y xBopux Ha XCH - 36inbmenHs Bmicty NGAL B
cupoBarlj rnoHap, 168 ur/mi (mowa nig ROC-kpusoto 0,505; 95 % 11 0,361-0,648; p = 0,964), uytnusicTs 81,8 %,
crienudivnicTs 32,5 %. Ha gomarok, cuposatkosuil NGAL citif po3risifiaTi B IKOCTi HE TilIbKM MapKepy YpakKeHHs
TyOyJ10-iHTEpPCTULI0 Y XBOopUX HAa XCH, a 11 0JHOYaCHO MapKepPOM MaTOJIOTIYHOTO PeMOIeI0BaHHs cepus. [1pu
BUOOpi TaKTUKU AiypeTUYHOI Tepallii 3alIpoIrlOHOBaHO BU3HAYEHHSI [1J1a3MOBOI KOHLeHTpallii HaTpito. [JoBeneHo, 10
B pasi 3HMXEHHS PiBHS HaTpilo < 142,5 MMOJIb /71 PU3UK HecnpuaTansoro nepebdiry XCH HesanexxHo Bif peHoTuny y
XBOpUX BiporigHo 3pocrae B 1,22 pasu. [lyig ckpuninry xsopux Ha XCH i3 HECIpUATINBUM TPUPIYHUM IIPOTHO30M
PEKOMEHJ0BAaHO BM3HAYEHHS HACTYIIHMX YMHHUKIB: BiK, Bara Tifna, ingexkc TEI, TpaHCcMiTpasibHUM rpafi€HT TUCKY Ta
MaKCHUMAaJIbHY IIBUIKICTh KPOBOTOKY B a0opTi. [Ipu noegHaHHi BiKy oHaz 66 pOKiB, Baru Tijia oHas 82 Kr, iHIEKCY
TEI nonap 0,52 yM.0J1., TPAaHCMITpasbHOTO rPalieHTy TUCKY NOHAJ 1,9 MM PT. CT., MAKCUMaJIbHOI INBUAKOCTI
KPOBOTOKY B aOpTi 11oHaA 98 cM/ceK, BilHOCHUI pU3UK HECIPUSTIMBUX Kapio-BaCKyJISPHUX MOil BipOrigHO

3pOCTae He3aJIeXKHO Bif, CTaTi, LIBUAKOCTI KJIy604uKoBoi disbTpaliii Ta cTany Ty6ya0-iHTepPCTHULLiI0 HUPOK.

2. The study enrolled 130 patients with chronic heart failure (CHF) of ischemic origin, stage II AB, NYHA FC II-1V,
88 of them - with sinus rhythm and 42 - with atrial fibrillation. The patients with sinus rhythm were represented
by two groups 58 - with reduced LV EF (HFrEF) and 30 - with preserved LV EF (HFpEF). The groups of patients
were matched in age, sex, height, weight, body surface area. For the purpose of this work, the peculiarities of the
clinical course, structural and functional remodeling of the heart, assessed by echocardiography, and biological
markers of tubulointerstitial injury (KIM-1, NAG, NGAL) were studied; treatment programs were compared with
evaluation of their efficacy in reducing the risk of cumulative endpoint in patients with CHF of ischemic origin and
tubulointerstitial injury. The relationship between the levels of biological markers of tubulointerstitial injury NGAL,
NAG, KIM 1 and the clinical course of CHF of ischemic origin has been identified for the first time. For the first
time, new scientific data on the pathogenetic role of renal tubulointerstitial injury biomarkers (NGAL, NAG, KIM-1)
in the structural and functional remodeling of the heart and their influence on the dynamics of the studied
parameters during treatment with mineralocorticoid receptor blockers - spironolactone and eplerenone, have
been obtained. The possibility of using NGAL as a marker of pathological heart remodeling in CHF patients has
been first proven.10 Scientific data on the peculiarities of renal tubulointerstitial injury, parameters of structural



and functional remodeling of the heart in patients with CHF of ischemic origin have been supplemented. The
treatment effects of mineralocorticoid receptor blockers - spironolactone and eplerenone, ACE inhibitors, statins
on the clinical course of CHF of ischemic origin and the nature of changes in the renal tubulointerstitium,
structural and functional remodeling of the heart have been analyzed as well as the ways to reduce the possible
risks caused by side effects of these drugs, namely uptake of their optimal doses, have been suggested. An
algorithm for differential diagnosis has been developed and criteria for LV systolic dysfunction in CHF patients
with LV EF within the "gray zone" have been determined allowing a clearer distribution of patients by phenotypes
with reduced or preserved LV EF. An increase in TEI LV > 0.56 r.u., TEI RV > 0.51 r.u., decrease in systolic index dP
/ dT <1000 mmHg /s, systolic velocity of the medial (S med <7 cm / s) and lateral (S lat < 7 cm / s) fibrous ring of
the mitral valve, the amplitude of the medial (MAPSE med < 11.7 cm) and lateral (MAPSE lat < 11.1 cm) fibrous ring of
the mitral valve should be regarded as criteria for severe systolic dysfunction corresponding to LV EF < 40%. In the
presence of two or more additional criteria for systolic LV dysfunction, CHF patients with LV EF in the range of 40-
55% should be managed as those with reduced LV EF. The measurement of NGAL serum concentration has been
implemented into clinical practice to improve the diagnosis of tubulointerstitial injury in patients with CHF of
ischemic origin, regardless of the phenotype. A new diagnostic criterion for tubulointerstitial injury in CHF
patients has been proposed - an increase in serum NGAL more than 168 ng / ml (the area under the ROC curve
0.505; 95% CI 0.361- 0.648; p = 0.964), sensitivity 81.8%, specificity 32.5%. Furthermore, serum NGAL should be
considered not only as a marker of tubulointerstitial injury in CHF patients, but also as a marker of pathological
heart remodeling.11 It has been proposed to measure the plasma sodium concentration when choosing the tactics
of diuretic therapy. The risk of adverse course of CHF, regardless of the phenotype, has been shown to be 1.22
times significantly increased in patients with a decreased sodium level < 142.5 mmol / 1. It has been recommended
to identify the following factors: age, body weight, TEI index, transmitral pressure gradient and maximum blood
flow velocity in the aorta, which can be used for an unfavorable three-year prognosis screening in CHF patients. A
combined impact of factors such as age over 66 years (p = 0.0172), body weight exceeding 82 kg (p = 0.036), index
TEI LV over 0.52 r.u. (p = 0,033), peak mitral valve pressure gradient over 1.9 mmHg. (p = 0.029), the maximum flow
velocity in the aorta more than 98 cm/sec (p= 0.0014), was associated with an increase in the relative risk of
adverse cardiovascular events, regardless of sex, glomerular filtration rate and tubulointerstitial injury.
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