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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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ASSESSMENT OF KIDNEY DYSFUNCTION IN PATIENTS WITH CHRONIC HEART
FAILURE

Kamilova U.K., Abdullaeva Ch.A., Zakirova G.A., Tagaeva D.R., Masharipova D.R.

Republican Specialized Scientific and Practical Medical Center of Therapy and Medical Rehabilitation, Uzbekistan.

Abstract. 150 patients with chronic heart failure (CHF) I-11I
FC were examined. An assessment of the functional state of the
kidneys was carried out: the level of serum creatinine (Cr) was
determined; GFR was calculated using the calculation formulas
CKD-EPI. The assessment of renal blood flow was carried out
using the ultrasound apparatus "SONOACEX6" (Korea). To
assess the clinical and functional parameters in patients with
chronic heart failure FC I-III, depending on the severity of
kidney dysfunction, all examined patients were divided into 2
study groups: Group I consisted of 81 patients with CHF FC
I-IIT with eGFR > 60 ml / min / 1.73m2, group II consisted of
69 patients with CHF FC I-III with eGFR <60ml/min/1.73m?2.

The progression of kidney dysfunction in patients with
CHF was accompanied by a pronounced decrease in exercise
tolerance, worsening of the clinical condition of patients
according to the clinical assessment scale and QoL with a
decrease in the functional activity of patients. In CHF patients
with renal dysfunction, changes were also noted at the level
of the lobar and segmental renal arteries, characterized by a
significant increase in pulsatile and resistance indices, there was
a decrease in speed indicators during diastole, systole, and the
average blood flow velocity.

Keywords: chronic heart failure, renal dysfunction, renal
blood flow

Pesrome

OLIEHKA JUCOYHKIUH MOYEK y
BOJIbHBIX XPOHUYECKOWM CEPJIEYHOM
HEJOCTATOUYHOCTBIO

beutn  oOcnemoBansl 150 manueHTOB XPOHHUYECKOU

cepaeuHoit HemoctarouHocThto (XCH) I-II ®K. Bbeua
NpoBeZieHa OICHKa (PYHKIMOHAIBHOTO COCTOSIHUSI TIOYEK:
OTIpeIeNIAIN YPOBEHb ChIBOpoTOuHOTrOo KpeatuHuHa (Kp), CK®
BBICUMTHIBAJIM 10 pacuyeTHbM (opmynam CKD-EPI. Onenka
MOYEYHOI'0 KPOBOTOKA NPOBOAMIACH NPH IOMOIIM ammapara
ynpTpa3BykoBoro wuccienoanusi «SONOACEX6» (Kopes).
Jns  ONEHKM KIMHUKO-(QYHKIMOHAIBHBIX TOKa3aTeled y
OOJIBHBIX C XPOHHUYCCKOW CEpACUHON HeaocTaToOuyHOCThIO I-I11
@K B 3aBUCHMOCTH OT BBIP2YKEHHOCTH TUC(YHKIIMH ITOYEK BCE
o0cneioBaHHbIe 0OJbHBIE OBUIM MOApAa3/esieHbl Ha 2 IPYIIIBI
uccnenoBanus: | rpynmy cocraBuu 81 6obHbIx XCH @K I-111
¢ ypoBHeM pCK® >60mn/mun/1,73m2, 11 rpynmy cocraBumu 69
6ospHBIX XCH @K I-11I ¢ ypoBem pCK® <60ma/mun/1,73Mm2.

IIporpeccupoBanre AUCHYHKIIMA TMOYEK y  OOJNBHBIX
¢ XCH compoBoXganoch  BBIP@KEHHBIM  CHHKCHHEM
TOJIEPAHTHOCTH K (HU3MYECKOW Harpyske, yXyALICHUEM

KJIMHUYECKOTO COCTOSIHHUSL OonbHBIX 1o naHHbIM [ITOKC
u KX c ymeHblieHneM (yHKIMOHAJIbHOW aKTUBHOCTH
6onbHBIX. Y OonbHBIX XCH ¢ nuchyHKIpen mouex n3MEeHeHUs
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OTMEYaJIUCh U Ha YPOBHE JIOJIEBBIX U CETMEHTAPHBIX MOUYEYHBIX
apTepuii, XapaKTepHU3yloluecs JAOCTOBEPHBIM YBEJIWYEHUEM
MyJbCaTUBHOTO W PE3UCTEHTHOTO MHJAEKCOB OTMEYajoCh
CHIKEHHE CKOPOCTHBIX IIOKa3aTeleil B MNEepUOJ AUACTOJIBI,
CHUCTOJIbI, YCPEAHEHHON CKOPOCTH KPOBOTOKA.

Kniouesvie cnosa: xpoHnueckas cep/edHasi HeI0CTaTOYHOCTb,
TUCHYHKIUS TOYCK, TIOYCYHBIH KPOBOTOK

000390l 0obggMbdzool 99530900 230L
JOMb0 30 M3056:0LMdOL IJmby 3530963900
RINURH)

299033 gmo ogm 150 35309630 4ol Jhmbozwmeo
m30sG0obmdoo (CHF) I-III FC. Bs@o®os 006 309gdol

3MbJ3omeo  8aMmToMgmdol  gxioligds:  3oboLsBO3MmS
dO5@0L  309530bobol (Cr) ©mbg, GFR  godmomgoms
CKD-EPI  Losbaotmodm  gm®mdmmgdom.  0oM3deol
Lolbarol 6535000L 89x30L9ds BoEIM©S MEEM0RIHOMNO
33sMsBom  ,SONOACEX6® (3mMgs). 3eobogm®Mo o
3B6J3060 356599@Mgd0L Tgbogaligders 3530963080
3ol ghmbozmwo  ¢30560bmdoo  FC  I-I1I,
000300l obgybdzool Loddodol dobgzom, Y39ws
390m33WIIXo 3530960 @d0gMm 2 b33EI3 XBIBIW:
I %3mx30 8900a90m©s 81 3s3096@0Lysb CHF FC I-III
eGFR-om. > 60 de/fioo / 1,73 82, II xaw9530 890390 69
3530960Lyob CHF FC I-I1I-o0 eGFR <600¢/{j0>/1,7302.

0003090 gd0L obymbjsgool 36MHMAM9LOMYISL
CHF-ob 8gmbg 35309639000 096 sbers  gstxodol
AMEgHBEHMBOL 390mbsdmwo 5439000995,

353096@900L  30b03MM0  FEAMIMIMBOL  45099MgLgdS
SHOKS-obs s QoL-ob  dobggom 3530963 900L
3MB6J30MM0 5dBH03MmdOL  ©od3900gd0m. 06 3ITgEgdOl
©0bgMbI3ooL dJmbg 3530963 gdd0 ol M3ToMOLMdOL
9Jmbg 35309635000 (330 gdgd0 8139 50060dbs Foerols
©5 U9adab@nmMo  moMm30ol  sOEHIM0gd0L  ©mbgby,
653 boboomgds  3MElsogoolbs s MmgbolEIbEGHMdOL
0bgdugdol  360d36gwmgsbo  BHEom, IRoJLOMOS
LoBJool 35839690930l ©g3g0mgds  @OsLEHMEOU,
LobEGMEob @s Lodosem  Lobberol 6535000L MM,
LoBdotg.

153396dm LoEY3900: 9ol JOHmbogmero M3dsmolMmds,
00039¢0l obEBMBI30s, M0M3Tol Lobberols Bszsol

Introduction. Heart failure is common in adults, accounting
for substantial morbidity and mortality worldwide. Mortality
among patients with CHF is 4-8 times higher than in the general
population, half of all patients die within 5 years after diagnosis.
In patients with IV functional class (FC) CHF, mortality within
six months reaches 44% [1].

The relationship between CHF FC and patient survival is
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recognized by almost all researchers. It seems obvious that the
higher the CHF FC, the worse the prognosis. However, a linear
relationship between CHF FC and patient mortality is not always
observed. The results of a comparative study of the survival of
patients with coronary heart disease (CHD) and symptoms of
decompensation and without signs of CHF (n=1964), conducted
by R. Califf et al. showed that only the terminal stages (IV FC) of
CHEF play the role of an independent predictor of poor prognosis
(80% mortality within 3 years), while in FC I-III the survival
rates are approximately the same: mortality is 38-42%. The
direct cause of CHF decompensation may be various conditions
that usually do not lead to CHF by themselves [2].

Heart and kidney lesions are widespread in the population and
often coexist, increasing mortality and the risk of complications.
The development of renal dysfunction (RD) is one of the
most common conditions comorbid with CHF. A decrease in
myocardial contractility leads to a deterioration in the functional
state of the kidneys [3], which, in turn, can cause progression
of CHF.

In a number of retrospective studies, a relationship has
been established between the course of CHF and RD, which
is accompanied by a deterioration in the prognosis of patient
survival [4]. It is believed that the presence of RD in patients
with CHF may be a predictor of an unfavorable clinical outcome.
However, the degree of RD is not indicated in the diagnosis and
its correction is not carried out.

RD in CHF may be associated with the addition of concomitant
pathology of the kidneys and renal vessels, however, more
than two-thirds of patients with CHF without concomitant
primary kidney pathology have chronic kidney disease (CKD),
the prevalence of which among patients with decompensated
CHF is 50-70% [5,6]. RD significantly worsens the prognosis
in patients with CHF and low left ventricular ejection fraction
(LV EF). Randomized trials of SOLVD and SAVE have shown
an association between RD and mortality in patients with LV
systolic dysfunction [7]. With a decrease in glomerular filtration
rate (GFR) <60 ml/min/1.73 m2, the risk of mortality increased
by 2.1 times, with reduced LV systolic function - by 3.8 times.

Materials and methods. 150 patients with chronic heart failure
(CHF) I-1II FC were examined. Exercise tolerance (6-minute
walk test) was assessed, the clinical condition was assessed
using the clinical assessment scale, and the quality of life (QoL)
of patients with CHF was assessed according to the Minnesota
QoL questionnaire. The functional state of the kidneys was
assessed: the level of serum creatinine (Cr) was determined,
GFR was calculated using the calculation formulas CKD-
EPI. Renal blood flow was assessed using the SONOACEX6
ultrasound apparatus (Korea) by color Doppler mapping, as
well as pulsed wave Doppler and energy mapping with a 3.5
MHz sector sensor at a scanning angle of not more than 60°. The
following indicators were used: the systolic velocity (Vs), the
diastolic velocity (Vd), mean blood velocity (Vmean), resistive
index (RI), pulsatility index (PI) determined at the level of the
right and left renal arteries, as well as intraorganic (segmental,
lobar) arteries. To assess the clinical and functional parameters
in patients with chronic heart failure FC I-I1I, depending on
the severity of renal dysfunction, all examined patients were
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divided into 2 study groups: Group I consisted of 81 patients
with CHF FC I-1II with eGFR > 60 ml / min / 1.73m2, group II
consisted of 69 patients with CHF FC I-III with eGFR <60ml/
min/1.73m2.

Statistical processing of the obtained data. Statistical
processing of the results obtained was carried out on a
personal computer using the Microsoft Office Excel - 2020
software package, including the use of built-in statistical
processing functions, as well as using the STATISTICA-13.3
software package. The methods of variational parametric and
nonparametric statistics were used with the calculation of the
arithmetic mean of the studied indicator (M), standard deviation
(SD), standard error of the mean (m), relative values (frequency,
%), the statistical significance of the measurements obtained
when comparing the average values was determined by the
criterion Student (t) with the calculation of the probability of
error (p). Significance level p<0.05 was taken as statistically
significant changes.

Results. The results of the study of physical performance (PP)
according to 6-minute walk test in patients of group I with CHF
eGFR>60ml/min/1.73m2 was 363.59+7.6 meters, respectively.
The decrease in the distance traveled according to the 6-minute
walk test data in group II of patients with eGFR <60 ml/min/1.73
m2, exercise tolerance was more pronounced than in patients
of group I and this figure was 248.7+11.0 meters, which was
46.2% lower than the results of group I of the study (p<0.001).

Analysis of the parameters of clinical manifestations
according to the data of the clinical assessment scale showed
that in patients of group I, the total score was 5.5+0.13 points.
In patients of group II with eGFR <60 ml/min/1.73 m2, there
was a deterioration in the clinical condition, characterized by
an increase in the clinical assessment scale by 19.9% compared
with the clinical assessment scale in patients of group I (p<<0.001)
amounting to 6.86+0.14 points respectively (Table 1).

Table 1. Indicators of exercise tolerance and quality of life parameters
in patients with CHF I-1II FC, depending on the severity of RD.

Estimated glomerular
Estimated glomerular [filtration rate <60ml/
filtration rate >60ml/ 'min/1.73m2
min/1.73m2 (n=81)  (n=69)

Indicator

6-minute walk test, m 363,59+2,6
Summary index
Quality of Life, points
The clinical
assessment scale,
points

Note: ***p value <0.001 in relation to CHF FC I

248,7+11,0%**

34,1+0,6 41,06+0,6%**

5,540,13 6,86+0,14***

Analysis of the indicators of the Minnesota questionnaire
showed that the quality of life of patients with CHF also depends
on the severity of renal dysfunction, so with the progression of
the severity of RD, the total index of quality of life of patients
increased. In particular, the baseline indicators of patients' QoL
according to the Minnesota questionnaire showed that the total
index in group I patients with CHF eGFR >60 ml/min/1.73
m2 was 34.1£0.6 points. As RD progressed, the total QoL
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Table 2. Characteristics of renal hemodynamic parameters (renal and segmental arteries) in patients with CHF depending on renal dysfunction

(M£SD).

Right renal artery Left renal artery Right segmental artery Left segmental artery
Indicator GFR'>60 ml/ |GFR<60 ml/ GFR>60 ml/ |GFR<60ml/ GFR>60ml/ GFR<60ml/ GFR>60ml/ GFR<60 ml/

min (81) min (69) min (81) min (69) min (81) min (69) min (81) min (69)
Vs? cm/sec 57.85+5,5 53.76+6,2*  56.81£7,2 52.37+7.5%  45.27+£5.9 41.7240.3** 45504032  |42.86+0.34*
RE 0.701+0.053  0.721£0.0035* 0.717+0.0052 0.723+£0.042* 0.63£0.004 0.66+0.004* 0.625+0.003 |0.66+0.003*
Vd* cm/sec 16.34+3.3 13.75+2.1 16.61+3.3 14.14+2.8* 16.29+0.24  14.78+0.25* |15.06+0.15 12.98+0.19*
Vmean® cm/sec 28.29+3.4 19.34+4.3*%* 27.93+4.2 20.11+4.4%* 123.97+0.17  21.10£0.27  23.20+0.24  21.40+0.26
PI® 1.24+0.31 1.47+£0.31*  1.27+0.21 1.49+0.22* 1.21+0.16 1.24+0.15*  1.2240.017 |1.26+0.19*

Note: where * - significance p<0.05, ** - significance p<0.01 between groups

!— Glomerular filtration rate
2 — Systolic velocity

3 —Resistance indice

4 — Diastolic velocitie

> — Mean blood velocity

¢ — Pulsatility indice

scores increased by 17.04% compared with the data of group
I, amounting to 41.06+0.6 (p<<0.001) points in group II patients
with eGFR <60 ml/min/1.73 m2.

The study of renal blood flow in CHF patients with eGFR
>60 ml/min/1.73 m2 at the level of the right and left renal
arteries showed an increase in PI by 19.3% (p<0.05) and 20.5%
(p<0.05), RI - by 5.4% (p<0.001) and 3.4% (p>0.05), decrease
in speed indicators: speed Vmean - by 22.4% (p<0.001) and
25.5 % (p<0.01), decrease in Vd - by 14.1% (p>0.05) and 8.9%
(p>0.05) cm/sec, Vs - by 8.6% (p> 0.05) and 9.1% (p>0.05),
respectively, compared with the control group. At the same time,
in CHF patients with eGFR <60 ml/min/1.73 m2 at the level
of the right and left renal arteries, a highly significant increase
in PI was noted - by 24.9% (p<0.001) and 22.5% (p<0.001), a
decrease Vmean — by 38.3% (p<0.001) and 34.8% (p<0.001),
Vd - by 31.9% (p<0.001) and 28.5% (p<0.001), Vs —by 21.8%
(p<0.01) and 20.3% (p<0.01), respectively, compared with the
control group (Table 2).

Similar changes were observed at the level of the right and
left segmental renal arteries in CHF patients with eGFR <60
ml/min/1.73 m2 with an increase in RI by 15.9% (p<0.05) and
14.6% (p<0, 01) and PI — by 31.1% (p<0.001) and 32.8%
(p<0.001), decrease in Vmean speed by 24.1% (p<0.01) and
22.5% (p<0.001) 0.01) and Vd - by 16.7% (p<0.05) and 15.3%
(p<0.05) cm/sec, respectively, compared with the indicators of
CHF patients with eGFR >60 ml/min/1, 73m2.

In CHF patients with renal dysfunction, changes were also
noted at the level of the lobar and segmental renal arteries,
characterized by a significant increase in pulsatility (PI) and
resistance (RI) indices, there was a decrease in speed indicators
during diastole, systole, and the average blood flow velocity.

Discussion. Chronic kidney disease, defined as a glomerular
filtration rate (GFR) <60mL/min/1.73m2 or the presence
of albuminuria is present in 4.5% of the general population
while it has a high prevalence in heart failure, affecting up to
50% of patients with either a preserved or reduced ejection
fraction. The prognostic impact of any reduction in estimated
GFR (eGFR) is well-established in heart failure. A large meta-
analysis encompassing over one million patients with heart

© GMN

failure illustrated that the presence of CKD is associated with
a doubling in the risk of all-cause mortality. Importantly, a
reduced GFR is a stronger predictor of adverse outcome than
a reduction in left ventricular ejection fraction in heart failure.
According to Lullens W. et al. in addition to the prognostic role
of CKD, dynamic changes in renal function have also been
recognized to portent a poor prognosis. However, such changes
should always be interpreted in relation to the precise definition
and the clinical context of the change in renal function [8].

RD is an independent predictor of poor CHF prognosis,
although the pathogenesis of transient worsening of renal
function in decompensated CHF remains unclear. On the one
hand, patients with cardiovascular pathology develop RD as a
consequence of cardiac pathology leading to the development
of CKD. On the other hand, in persons with chronic kidney
disease, which occurred against the background of a disease
of the urinary system, damage to the cardiovascular system
develops, which aggravates the course of the underlying
disease. Obviously, the primacy of diseases of the kidneys
and the cardiovascular system is conditional (cardiorenal or
renocardiac syndrome), since damage to one organ invariably
leads to a deterioration in the function of another [9].

At present, the kidneys are considered as an organ that
contributes not only to the formation of edematous syndrome,
but also to the progression of myocardial dysfunction. This is
because the kidneys, by increasing preload, contribute to LV
dilatation, and by producing renin and activating the renin-
angiotensin-aldosterone system, the development of myocardial
hypertrophy and fibrosis [10].

Over time, CHF patients may develop RD, in some cases
progressing to chronic renal failure (CRF) [11]. Kidney
function in CHF suffers mainly due to a fall in cardiac output
and neurohumoral activation.

Previous studies have shown that in the early stages of
CHF, the narrowing of the efferent arterioles prevails over
the narrowing of the afferent ones. Nitric oxide, natriuretic
peptides, prostaglandins E2 and E12 have a vasodilating effect
on afferent arterioles. As a result, despite the decrease in renal
blood flow, in the early stages of CHF, renal perfusion pressure
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and filtration fraction (FF) increase, GFR does not change. With
the progression of CHF, accompanied by a further fall in cardiac
output, as well as depletion of local vasodilating systems, renal
blood flow decreases so much that renal perfusion pressure, FF
and GFR decrease and serum creatinine concentration increases.

That is, over time, a significant number of patients with
CHF develop chronic renal failure. There is an opinion that a
decrease in GFR is typical for the late stages of CHF, when
there is a sharp decrease in renal blood flow and disruption of
compensatory mechanisms [8,12].

Romero-Gonzalez G. et al. indicate patients with the dual
burden of chronic kidney disease (CKD) and chronic congestive
heart failure (HF) experience unacceptably high rates of
symptom load, hospitalization, and mortality. Currently,
concerted efforts to identify prevent and treat HF in CKD
patients are lacking at the institutional level, with emphasis still
being placed on individual specialty views on this topic. The
authors of this review paper endorse the need for a dedicated
cardiorenal interdisciplinary team that includes nephrologists
and renal nurses and jointly manages appropriate clinical
interventions across the inpatient and outpatient settings [13].

C.B. Bowling et al., retrospectively reviewing data from The
SOLVD prevention (4228 patients) and the SOLVD treatment
(25609 patients) trials confirmed that estimated GFR values are
an important factor in determining the survival of patients with
CHF. Other studies have also shown that a decrease in GFR can
serve as an independent predictor of cardiovascular mortality in
CHF [14].

R. Pimentel et al. studies have shown that worsening renal
function was associated with poor outcome with adjusted hazard
ratios (95% confidence interval) of 3.2 (1.8-5.9) for an increase
of serum creatinine >0.3mg/dl; 2.2 (1.3-3.7) for an increase in
serumurea>20mg/dland 1.9 (1.1-3.3) foradecrease in estimated
glomerular filtration rate >20%, independent of baseline renal
function. The 2-year risk of death/heart failure hospitalization
was approximately 50% in patients with an increase in serum
creatinine or in serum urea; this positive predictive value was
higher than for decreasing estimated glomerular filtration rate [15].

Conclusion.

Thus, the progression of kidney dysfunction in patients with
CHF was accompanied by a pronounced decrease in exercise
tolerance, worsening of the clinical condition of patients
according to the clinical assessment scale and QoL with a
decrease in the functional activity of patients. In CHF patients
with renal dysfunction, changes were also noted at the level
of the lobar and segmental renal arteries, characterized by a
significant increase in pulsatility and resistance indices, there
was a decrease in speed indicators during diastole, systole, and
the average blood flow velocity.
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SUMMARY

ASSESSMENT OF KIDNEY DYSFUNCTION IN
PATIENTS WITH CHRONIC HEART FAILURE
Kamilova U.K., Abdullaeva Ch.A., Zakirova G.A., Tagaeva
D.R., Masharipova D.R.
Republican Specialized Scientific and Practical Medical Center
of Therapy and Medical Rehabilitation, Uzbekistan.

150 patients with chronic heart failure (CHF) I-IIl FC
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were examined. An assessment of the functional state of the
kidneys was carried out: the level of serum creatinine (Cr) was
determined; GFR was calculated using the calculation formulas
CKD-EPI. The assessment of renal blood flow was carried out
using the ultrasound apparatus "SONOACEX6" (Korea). To
assess the clinical and functional parameters in patients with
chronic heart failure FC I-III, depending on the severity of
kidney dysfunction, all examined patients were divided into 2
study groups: Group I consisted of 81 patients with CHF FC
I-IIT with eGFR > 60 ml / min / 1.73m2, group II consisted of
69 patients with CHF FC I-III with eGFR <60ml/min/1.73m?2.

The progression of kidney dysfunction in patients with
CHF was accompanied by a pronounced decrease in exercise
tolerance, worsening of the clinical condition of patients
according to the clinical assessment scale and QoL with a
decrease in the functional activity of patients. In CHF patients
with renal dysfunction, changes were also noted at the level
of the lobar and segmental renal arteries, characterized by a
significant increase in pulsatile and resistance indices, there was
a decrease in speed indicators during diastole, systole, and the
average blood flow velocity.

Keywords: chronic heart failure, renal dysfunction, renal
blood flow

PE3IOME

OLEHKA JUCOYHKINHN IHOYEK Yy
BOJIBHBIX XPOHUYECKOM CEPJEYHOU
HEJOCTATOYHOCTBIO

Kamunoa VY.K., AbéaynnaeBa Y.A., 3akupoBa I.A.,
Taraesa /I.P., Mamapunosa /I.P.

Pecnybruxanckuii cneyuanu3upoBanHbulil Hay4Ho-
npaxmuyecKuil MeOUYUHCKULL Yyenmp mepanuy u MeOUYUHCKoll
peaburumayuu, Y30exucman

beumm  oOcnemoBansr 150 manueHTOB XPOHUYECKON
cepueunoii Henmoctaroynocteto (XCH) I-III ®K. bruia
MIpOBEJIEHA OLIEHKAa (YHKIMOHAJIBHOTO COCTOSHHUS MOYEK:
OIIpEeAEIsI YPOBEHb ChiBOpoTouHOTo KpearnHuHa (Kp), CKP
BBICUMTHIBANIM 110 pacyeTHbIM (opmyiam CKD-EPI. Onenka
MIOYEYHOr0 KPOBOTOKA MPOBOJMIACH IPU MOMOIIM ammapara
yabTpa3BykoBoro wuccienoBanusi «SONOACEX6» (Kopes).
Jns  ONEeHKHM KIMHUKO-(QYHKIMOHAIBHBIX TOKa3aTeled y
OOJIBHBIX C XPOHMUYECKOH cepieyHoil HempoctaTrouHocThio I-111
@K B 3aBUCHMOCTH OT BBIP2)KEHHOCTH TUC(YHKIMH ITOYEK BCE
o0cneoBaHHbIE OOJBHBIE OBUTM MOApa3/esieHbl Ha 2 TPYIIIBI
nccnenosanus: [ rpymmy cocraBuim 81 60xpHBIX XCH DK I-111
¢ ypoBHeM pCK® >60mi/mun/1,73m2, 11 rpynmy cocraBuim 69
6onpHBIX XCH @K I-11I ¢ ypoBem pCK® <60mn/mun/1,73Mm2.

[IporpeccupoBanre AUCHYHKIMHA TOYEK y  OOJNBHBIX
¢ XCH compoBoXkaanoch  BBIPAKEHHBIM  CHIKEHUEM
TOJICPAHTHOCTH K (DU3UYCCKOW HArpyske, YXyAUICHHEM
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KIIMHUYECKOTO COCTOSIHMA OonbHBIX 1o gaHHbIM LITOKC
n KX ¢ ymenpmenueM ¢QyHKINOHANBHON aKTHBHOCTH
6onpHBIX. Y O0mbHEIX XCH ¢ nucdyHkImel mouex n3MeHeHNs
OTMEYaJNCh U Ha YPOBHE JOJIEBBIX U CETMEHTApHBIX MOUYEUHBIX
apTepuii, XapaKTepu3ylolHecs IOCTOBEPHBIM YBEIUYEHUEM
IIyJbCATUBHOTO U PE3UCTEHTHOTO MHJEKCOB OTMEYasoCh
CHIDKEHHE CKOPOCTHBIX IIOKa3aTeleil B MEepUuoJ]l AUACTOJbI,
CHCTOJIBL, YCPETHEHHON CKOPOCTU KPOBOTOKA.

Kniouesvie cnosa: xpoHnueckas cepjeuHasi HEI0CTaTOUHOCTb,
JUCHYHKIHS TIOYEK, TIOUYEUHBIH KPOBOTOK
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