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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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-III 
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-III with eGFR > 60 ml / min / 1.73m2, group II consisted of 
69 patients with CHF FC I-III with eGFR ≤60ml/min/1.73m2.

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

Резюме
ОЦЕНКА ДИСФУНКЦИИ ПОЧЕК У 

БОЛЬНЫХ ХРОНИЧЕСКОЙ СЕРДЕЧНОЙ 
НЕДОСТАТОЧНОСТЬЮ

Были обследованы 150 пациентов  хронической 
сердечной недостаточностью (ХСН) I-III ФК. Была 
проведена оценка функционального состояния почек: 
определяли уровень сывороточного креатинина (Кр), СКФ 
высчитывали по расчетным формулам CKD-EPI. Оценка 
почечного кровотока проводилась при помощи аппарата 
ультразвукового исследования «SONOACEX6» (Корея). 
Для оценки клинико-функциональных показателей у 
больных с хронической сердечной недостаточностью I-III 
ФК в зависимости от выраженности дисфункции почек все 
обследованные больные были подразделены на 2 группы 
исследования: I группу составили 81 больных ХСН ФК I-III 
с уровнем рСКФ >60мл/мин/1,73м2, II группу составили 69 
больных ХСН ФК I-III с уровнем рСКФ ≤60мл/мин/1,73м2.

Прогрессирование дисфункции почек у больных 
с ХСН сопровождалось выраженным снижением 
толерантности к физической нагрузке, ухудшением 
клинического состояния больных по данным ШОКС 
и КЖ с уменьшением функциональной активности 
больных. У больных ХСН с дисфункцией почек изменения 

отмечались и на уровне долевых и сегментарных  почечных 
артерий, характеризующиеся достоверным увеличением 
пульсативного и резистентного индексов отмечалось 
снижение скоростных показателей в период диастолы, 
систолы, усредненной скорости кровотока.

Ключевые слова: хроническая сердечная недостаточность, 
дисфункция почек, почечный кровоток

თირკმლის დისფუნქციის შეფასება გულის 
ქრონიკული უკმარისობის მქონე პაციენტებში

რეზუმე
გამოკვლეული იყო 150 პაციენტი გულის ქრონიკული 

უკმარისობით (CHF) I-III FC. ჩატარდა თირკმელების 
ფუნქციური მდგომარეობის შეფასება: განისაზღვრა 
შრატის კრეატინინის (Cr) დონე, GFR გამოითვალა 
CKD-EPI საანგარიშო ფორმულებით. თირკმლის 
სისხლის ნაკადის შეფასება ჩატარდა ულტრაბგერითი 
აპარატით „SONOACEX6“ (კორეა). კლინიკური და 
ფუნქციური პარამეტრების შესაფასებლად პაციენტებში 
გულის ქრონიკული უკმარისობით FC I-III, 
თირკმლის დისფუნქციის სიმძიმის მიხედვით, ყველა 
გამოკვლეული პაციენტი დაიყო 2 საკვლევ ჯგუფად: 
I ჯგუფი შედგებოდა 81 პაციენტისგან CHF FC I-III 
eGFR-ით. > 60 მლ/წთ / 1,73 მ2, II ჯგუფი შედგებოდა 69 
პაციენტისგან CHF FC I-III-ით eGFR ≤60მლ/წთ/1,73მ2.

თირკმელების დისფუნქციის პროგრესირებას 
CHF-ის მქონე პაციენტებში თან ახლდა ვარჯიშის 
ტოლერანტობის გამოხატული დაქვეითება, 
პაციენტების კლინიკური მდგომარეობის გაუარესება 
SHOKS-ისა და QoL-ის მიხედვით პაციენტების 
ფუნქციური აქტივობის დაქვეითებით. თირკმელების 
დისფუნქციის მქონე პაციენტებში გულის უკმარისობის 
მქონე პაციენტებში ცვლილებები ასევე აღინიშნა წილის 
და სეგმენტური თირკმლის არტერიების დონეზე, 
რაც ხასიათდება პულსაციისა და რეზისტენტობის 
ინდექსების მნიშვნელოვანი ზრდით, დაფიქსირდა 
სიჩქარის მაჩვენებლების დაქვეითება დიასტოლის, 
სისტოლის და საშუალო სისხლის ნაკადის დროს. 
სიჩქარე.

საკვანძო სიტყვები: გულის ქრონიკული უკმარისობა, 
თირკმლის დისფუნქცია, თირკმლის სისხლის ნაკადის

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 
CHF 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-III 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-III, depending on 
the severity of renal dysfunction, all examined patients were 

divided into 2 study groups: Group I consisted of 81 patients 
with CHF FC I-III 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-III FC, depending on the severity of RD.

Indicator
Estimated  glomerular 
filtration rate >60ml/
min/1.73m2 (n=81)

Estimated  glomerular 
filtration rate ≤60ml/
min/1.73m2
(n=69)

6-minute walk test, m 363,59+2,6 248,7+11,0***
Summary index  
Quality of Life, points 34,1+0,6 41,06+0,6***

The clinical 
assessment scale, 
points

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

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

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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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) < 60 mL/min/1.73 m2 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 

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 

Indicator
Right renal artery Left renal artery Right segmental artery Left segmental artery
GFR1>60 ml/
min (81)

GFR<60 ml/
min (69)

GFR>60 ml/
min (81)

GFR<60 ml/
min (69)

GFR>60 ml/
min (81)

GFR<60 ml/
min (69)

GFR>60 ml/
min (81)

GFR<60 ml/
min (69)

Vs2 cm/sec 57.85±5,5 53.76±6,2* 56.81±7,2 52.37±7.5* 45.27±5.9 41.72±0.3** 45.50±0.32 42.86±0.34*
RI3 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*
Vd4 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*
Vmean5 cm/sec 28.29±3.4 19.34±4.3** 27.93±4.2 20.11±4.4** 23.97±0.17 21.10±0.27 23.20±0.24 21.40±0.26
PI6 1.24±0.31 1.47±0.31* 1.27±0.21 1.49±0.22* 1.21±0.16 1.24±0.15* 1.22±0.017 1.26±0.19*

Table 2. Characteristics of renal hemodynamic parameters (renal and segmental arteries) in patients with CHF depending on renal dysfunction 
(M±SD).

Note: where * - significance p<0.05, ** - significance p<0.01 between groups
1 – Glomerular filtration rate
2 – Systolic velocity
3 –Resistance indice
4 – Diastolic velocitie
5 – Mean blood velocity
6 – Pulsatility indice
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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-González 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 
(2569 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 
serum urea >20mg/dl and 1.9 (1.1-3.3) for a decrease 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-III 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-III with eGFR > 60 ml / min / 1.73m2, group II consisted of 
69 patients with CHF FC I-III with eGFR ≤60ml/min/1.73m2.

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

РЕЗЮМЕ
ОЦЕНКА ДИСФУНКЦИИ ПОЧЕК У 

БОЛЬНЫХ ХРОНИЧЕСКОЙ СЕРДЕЧНОЙ 
НЕДОСТАТОЧНОСТЬЮ

Камилова У.К., Абдуллаева Ч.А., Закирова Г.А., 
Тагаева Д.Р., Машарипова Д.Р.

Республиканский специализированный научно-
практический медицинский центр терапии и медицинской 
реабилитации, Узбекистан 

Были обследованы 150 пациентов  хронической 
сердечной недостаточностью (ХСН) I-III ФК. Была 
проведена оценка функционального состояния почек: 
определяли уровень сывороточного креатинина (Кр), СКФ 
высчитывали по расчетным формулам CKD-EPI. Оценка 
почечного кровотока проводилась при помощи аппарата 
ультразвукового исследования «SONOACEX6» (Корея). 
Для оценки клинико-функциональных показателей у 
больных с хронической сердечной недостаточностью I-III 
ФК в зависимости от выраженности дисфункции почек все 
обследованные больные были подразделены на 2 группы 
исследования: I группу составили 81 больных ХСН ФК I-III 
с уровнем рСКФ >60мл/мин/1,73м2, II группу составили 69 
больных ХСН ФК I-III с уровнем рСКФ ≤60мл/мин/1,73м2.

Прогрессирование дисфункции почек у больных 
с ХСН сопровождалось выраженным снижением 
толерантности к физической нагрузке, ухудшением 

клинического состояния больных по данным ШОКС 
и КЖ с уменьшением функциональной активности 
больных. У больных ХСН с дисфункцией почек изменения 
отмечались и на уровне долевых и сегментарных  почечных 
артерий, характеризующиеся достоверным увеличением 
пульсативного и резистентного индексов отмечалось 
снижение скоростных показателей в период диастолы, 
систолы, усредненной скорости кровотока.

Ключевые слова: хроническая сердечная недостаточность, 
дисфункция почек, почечный кровоток

რეზუმე
თირკმლის დისფუნქციის შეფასება გულის 

ქრონიკული უკმარისობის მქონე პაციენტებში
კამილოვა უ.კ., აბდულაევა ჩ.ა.,  ზაკიროვა გ.ა., ტაგაევა 

დ.რ., მაშარიპოვა დ.რ.
თერაპიისა და სამედიცინო რეაბილიტაციის 

რესპუბლიკური სპეციალიზებული სამეცნიერო და 
პრაქტიკული სამედიცინო ცენტრი, უზბეკეთი

გამოკვლეული იყო 150 პაციენტი გულის ქრონიკული 
უკმარისობით (CHF) I-III FC. ჩატარდა თირკმელების 
ფუნქციური მდგომარეობის შეფასება: განისაზღვრა 
შრატის კრეატინინის (Cr) დონე, GFR გამოითვალა 
CKD-EPI საანგარიშო ფორმულებით. თირკმლის 
სისხლის ნაკადის შეფასება ჩატარდა ულტრაბგერითი 
აპარატით „SONOACEX6“ (კორეა). კლინიკური და 
ფუნქციური პარამეტრების შესაფასებლად პაციენტებში 
გულის ქრონიკული უკმარისობით FC I-III, 
თირკმლის დისფუნქციის სიმძიმის მიხედვით, ყველა 
გამოკვლეული პაციენტი დაიყო 2 საკვლევ ჯგუფად: 
I ჯგუფი შედგებოდა 81 პაციენტისგან CHF FC I-III 
eGFR-ით. > 60 მლ/წთ / 1,73 მ2, II ჯგუფი შედგებოდა 69 
პაციენტისგან CHF FC I-III-ით eGFR ≤60მლ/წთ/1,73მ2.

თირკმელების დისფუნქციის პროგრესირებას 
CHF-ის მქონე პაციენტებში თან ახლდა ვარჯიშის 
ტოლერანტობის გამოხატული დაქვეითება, 
პაციენტების კლინიკური მდგომარეობის გაუარესება 
SHOKS-ისა და QoL-ის მიხედვით პაციენტების 
ფუნქციური აქტივობის დაქვეითებით. თირკმელების 
დისფუნქციის მქონე პაციენტებში გულის უკმარისობის 
მქონე პაციენტებში ცვლილებები ასევე აღინიშნა წილის 
და სეგმენტური თირკმლის არტერიების დონეზე, 
რაც ხასიათდება პულსაციისა და რეზისტენტობის 
ინდექსების მნიშვნელოვანი ზრდით, დაფიქსირდა 
სიჩქარის მაჩვენებლების დაქვეითება დიასტოლის, 
სისტოლის და საშუალო სისხლის ნაკადის დროს. 
სიჩქარე.
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