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COMPARATIVE ANALYSIS OF SOME LABORATORY AND
FUNCTIONAL PARAMETERS IN PATIENTS WITH CHRONIC
HEART FAILURE WITH AND WITHOUT DIABETES MELLITUS.

Djuraeva Nozima Orifovnal

Abstract. This scientific article assesses the functional state of the heart using echocardiography
in patients with chronic heart failure with diabetes mellitus and without diabetes mellitus. We also
compared pro-inflammatory cytokines IL-6, TGF-f1, potassium, urine albuminuria and glomerular
filtration rate with the use of determining cystatin-C in the blood serum of patients. In patients with
chronic heart failure and diabetes mellitus, it was found that the quality of life, the level of stability to
physical activity and clinical condition are significantly reduced compared with patients without
diabetes mellitus.
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Studies in recent years have noted that high comorbidity decreases quality of life, leading to
impaired social adaptation and increased mortality. The incidence of comorbidity reaches 69% at 18-44
years of age, 93% at 45-64 years of age, and 98% in those over 65 years of age [17,20,21]. In most cases,
chronic heart failure (CHF) and chronic kidney disease (CKD) occur in comorbidity and have a dramatic
negative impact on the quality and duration of life of patients. It is increasingly common that these
conditions are accompanied by diabetes mellitus (DM) or that severe complications that have been
reported develop at its base.

People with cardiovascular diseases, including CHF, are several times more likely to develop
CKD when compared to general population. Even a slight decrease in the functional state of the kidneys
is associated with cardiovascular risk, not dependent on the influence of other factors. The presence of
any two cardiovascular risk, according to NHANES I11 register, leads to CKD with a clutch filtration
rate (CFR) of <60 ml per minute [6,22,23,54].

Fibrosis changes in the kidneys in patients with CHF lead to a decrease in CFR and the
development of one of the most observed unpleasant complications of the disease CKD [5, 13, 24, 25].
Evaluation of CFR using serum creatinine levels does not always allow timely and full-fledged detection
of changes in the kidneys [928, 29]. Currently, the endogenous marker cystatin-C, whose reliability is
higher than that of creatinine, is being used in determining CFR. With it, not only ball filter indicators
are assessed, but also the state of the renal proximal ducts. The high blood level of this marker is an early
indication that pathological processes are occurring in the kidney[3, 26, 27, 52].

The results of epidemiological and population testing testify to the fact that early, even
subclinical disorders of kidney function lead to a sharp deterioration in the condition of CHF's existing
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patients. According to a number of authors, kidney dysfunction in CHF is diagnosed in 32-60% of cases
using criteria such as creatinine, creatinine clearance, CFR, cystatinine C, microalbinuria [8, 30, 31, 53].

It is known from numerous studies and published literature conducted in different countries of the
world that the main cause of terminal kidney failure is type 2 DM [15, 32, 33]. In diabetic nephropathy,
arteries, arterioles, kidney balls and ducts are complex damage. As a result, the kidneys develop diffuse
or nodular glomerulosclerosis, which leads to CKD. DM increases the risk of developing CHF 2-5 times.
In cases where these two pathological processes are present, the mortality rate increases by 60-80% in
emergency. From a clinical point of view, 3 stages of diabetic nephropathy are distinguished. The first
of these is microalbuminuria, the second is proteinuria, where kidney function is maintained, and the
third is chronic renal failure.

Advances in Molecular Medicine and experimental nephrology have provided an opportunity to
study the mechanisms of development of microalbuminuria and proteinuria more perfectly. According
to current research, structural and functional changes develop in the kidneys much earlier than the
excretion of albumins with urine. The leading place in this is occupied by podocytes, which are
considered to be the main component of the ball-bearing diaphragm.It has been shown that the changes
recorded occur long before microalbuminuria occurs. Podocyte is a complex structure that performs a
number of functions under physiological conditions and has adaptive properties and is considered
extremely sensitive to various damaging factors at the same time. Under the influence of various
pathogenic agents, a number of changes (metabolic, toxic, hemodynamic) are observed in podocytes
[12,18,19,34,35].

The pathogenesis of diabetic nephropathy is complex in which a number of causes are involved.
Among them, more studied and proven are metabolic (hyperglycemia, hyperlipidemia) as well as
hemodynamic (intrauterine hypertension, arterial hypertension) changes [1,38,39].

Hyperglycemia is a group of important metabolic factors that damage the kidney, and stable
glycosylation occurs under these conditions. In the human body, there is an interaction with the processes
of autoaccination and cellular receptors. As a result of the complex chemical processes that occur next,
protein structures change, which in turn leads to constant cell damage. The end products of glycosylation
cause the metabolism of key proteins in the body to change. They in turn increase cell proliferation and
this further exacerbates diabetic nephropathy processes [7. 16. 10, 36, 37 ].

In moderation, the processes of proliferation and apoptosis are in equilibrium. In DM, the
equilibrium shifts towards proliferation following activation of a number of factors resulting from the
development of hyperglycemia and endothelial dysfunction.

DM-induced nephropathy confirms that it is a complex process. The fact that they are accompanied
by Advanced CHF or recent complications at the base of diabetes not only makes patients re-admitted
to the hospital, but also dramatically increases the number of deaths. This, in turn, indicates the need to
continue research on the problem.

The purpose of the study is to cross-analyze certain laboratory and functional indicators in
patients with chronic heart failure diabetes and without it.

Source and methods of research in the scientific study, 80 patients were observed with chronic
heart failure diabetes mellitus in comorbidity and without it, and on the basis of which there is developed
chronic kidney disease C2va C3A. They were in turn divided into two groups of 40 patients. The A—
group was formed by CHF+diabetes-free vab-group CHF + diabetes-free patients.There were 45
(56.25%) males and 35 (43.75%) females. In order to implement the solution of the tasks set, the work
of the scientific study was carried out as follows.
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In patients involved in the study, CHF's diagnosis and its functional classes were determined
based on their complaints, anamnesis, objective examination, and laboratory — asbobium examinations
according to the criteria of the New York Society of cardiologists (New York Heart Association, 1964).

The diagnosis of diabetes mellitus was made in all cases after confirmation with the help of
appropriate laboratory tests, on the advice of an endocrinologist, and follow-up was obtained type 2
diabetes mellitus with a duration of the disease of 3 or more years. During the observation, patients were
regularly monitored from the side of the endocrinologist and, on their recommendation, hypoglycemic
treatment was carried out.

In all patients under observation, laboratory-asbobium tests were carried out before the start of
treatment and after 3 months.Also, the calculation of CFR by the levels of cystatin-C in the blood was
determined by the formula of Hoek and co-authors (2003).

All immunoferment and biochemical tests were carried out on the equipment of COBAC 6000
(Germany-Japan) in the clinical-laboratory diagnostic Department of the multidisciplinary clinic of the
Tashkent Medical Academy.

In statistical processing of the data obtained in the study, MS Excel (2016) used a packaged
computer program. The average arithmetic and standard deviations (m+m) of the indicators presented in
all tables were calculated. The reliability of differences between groups was determined by applying the
styling criteria to odd and even differences.

Research results.From this point of view, we conducted a comparative analysis of the indicators
of the laboratory, cardiac remodeling and CFR, in the group of patients with identified and unspecified
DM present in our observation of CHF. The following table 1 provides data on exocardiography
indicators conducted in the main group A and Group B patients involved in the study.

Table 1.
Chronic heart failure 11-111 functional class diabetes mellitus and went without itthe
indications of intra-cardiac hemodynamics detected by exocardiography in patients.
Ne Group A, CHF 11 - 111 FC Group B, CHF 1I-111 FC
diabetes mellitus is present diabetes-free
Pointers (n=40) (n=40)
CHFIIFC | CHFIIIFC | CHFIIFC | CHFIII FC
(n=20) ®C (n=20) (n=20) (n=20)

1 | Left ventricular end systolic 453418 50.3541.6 42,6412 46.9+15
scale (26-38 mMm), MM

2 | Left ventricular end diastolic 64,421 6* 69,3541 5* 59,041 2 653412
scale (44-54 mm), MM

3 | Left ventricular end diastolic 1783+7,7 | 2039+7,9 | 174,6:4,1 | 192,3:6,8
volume (88-145 mur), M

4 | Left ventricular end sistolic 97.345.2% 112,340 1 83.15+3 4 104,1548.1
volume (45-68 mu), M

> | Left ventricular blood throw 42.1£1.2% | 36,5+0,9%* | 46.2+1,0 41,7£1,3
fraction, %

6| Leftventricular myocardial 2335644% | 2475862 | 2203439 | 240955
weight,r

Note: * - reliability of pre-treatment indication difference: * - p<0,05., ** - p<0,01.

As presented in the table,left ventricular end systolic size was 45.3+1.8 mm and 50.354+1.6 mm
in Group A patients at CHF II and III FC, respectively, and 42.6+1.2 mm and 46.9+1.5 mm in Group B,



Miasto Przysztosci
Kielce 2023

and no reliable differences were found when they were studied in comparison (R>0.05). The diastolic
size of the left ventricle was 64.4+£1.6 mm and 59.9+1.2 mm in patients with Group A as well as Group
B Sue'S II FS, and 69.35£1.5 mm and 65.3+1.2 mm respectively in patients with CHF's III FC, and a
reliable difference was recorded (R<0.05). The left ventricular end diastolic volume was found to be
178.3+7.7 ml and 203.9+£7.9 ml respectively in CHF II and III FC in the first group of patients, and no
reliable differences were observed in the second group at 174.6+4.1 ml and 192.3+6.8 ml (R>0.05). A
reliable difference was noted in left ventricular end systolic volume CHF 11 FC present in a as well as
Group B patients of 97.3+5.2 ml and 83.15+3.4 ml respectively (R<0.05).In patients with CHF's III FC,
no reliable difference was observed between the two groups of pointers (112.3+9.1 ml and 104.15+8.1
ml, R>0.05, respectively).

Left ventricular blood firing fraction (LVBFF) DM was present in CHF Il FC patients at
42.1£1.2%, in CHF II FC patients where DM was not present, 46.2+1.0%, and a reliable difference was
found (R<0.05). In patients with CHF's |1l FC, however, a high reliable difference was reported in both
groups of 36.5£0.9% and 41.7+1.3% respectively (R<0.01). The left ventricular myocardial weight was
233.5+4.4 g and 247.5+6.2 g in the myocardial group of patients at CHF Il and 111 FC, respectively, and
220.34£3.9 g and 240.9+5.5 g in Group B, and a reliable difference was found in patients with II FC when
they were compared (R<0.05).

Based on the goals and objectives set, patients involved in the study received serum inflammation
with cytokines IL-6, TGF - B1, in addition to potassium, albuminuria in the urine and cystatin-C and
with it we studied the CRF. We also evaluated the indicators of physical load resistance, quality of life
and clinical conditions of the main group A and B patients who have undergone DM and without it in
our observation. Below are the results obtained in Table 2 and Figure 1.

Table 2

Comparative analysis of indicators of biochemical and physical load resistance, quality of
life and clinical conditions in patients with chronic heart failure functional class 111 diabetes
mellitus and without it.

Ne Group A, CHF 11 - 11l FC diabetes | Group B, CHF II-111 FC
Point mellitus is present (n=40) diabetes-free (n=40)
nter
oInters CIOE @©C |11 CIOE |1l ®C CIOE ®C Il | CIOE ®C 111
(n=20) (n=20) (n=20) (n=20)
1 | Cystatin-C, mcg/ml 1.26+0,04 1.56+0,08** 1.15+0,05 1.25+0,05
2 | Interleukin-6, pg/ml 15.39+1,5* 23.74+1,7%** 11.59+0,8 14.7+0,55
3 | TGF By, ng/ml 4,87+0,3** 7,4+0,3* 3,58+0,27 5,89+0,4
4 | Potassium, mmol/l 4.42+0,08* 5.0240,07*** 4.2+0,07 4.5+0,08
5 | Albuminuria, 30- | 55y 45iq02%ex | 42405£13,2%%% | 208.96£105 | 345,95:9,7
300 mg/I
6 | 6 minute walking
312,2+16,50%* 192,4412,2%%* 363,2+12,31 249,4+12,50
chest, meter
7 | Quality of life, score 55,6 £1,9* 70,4 £ 2,1 *** 48,9+ 2.1 58,3+2,0
8 | Clinical
nical case 6,0 +0,3* 7,84+ 0,27* 52+0,19 | 7,08%03
assessment, score
Note: * - reliability of pre-treatment indication difference: * - p<0,05., ** - p<0,01. *** - p<0,001.

The cystatin-C indications were 1.26+0.04 mcg/ml and 1.154+0.05 mcg/ml respectively in
patients with Group A as well as Group B CHF I1-FC, and no reliable difference was detected (R>0.05).
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The CHF-11l FC was rated at 1.56+0.08 mcg/ml in the existing first group and 1.25+0.05 mcg/ml in the
second group, and the differences were reliable (R<0.01). Interleukin-6 indicators were 1.33 times higher
in patients with Group B CHF 11-FC at 11.59+0.8 PG/ml and 15.39+1.5 PG/ml in Group A, and a reliable
difference was noted (R<0.05). CHF-11l1 FC was rated at 23.74+1.7 PG/ml and 14.7+0.55 PG/ml in the
existing Group A and B, respectively, 1.46 times higher (R<0.001). In patients with Group A and Group
B CHF II-FC, the difference was reliable when TGF 81 indicators were compared (4.87+0.3 ng/ml and
3.58+0.27 ng/ml, respectively, and 1.36 times higher, R<0.01). The first group containing CHF-I11 FC
was rated at 5.89+0.4 ng/ml in the second group at 7.4+0.3 ng/mlham, 1.27 times higher, and a reliable
(R<0.01) difference was recorded. Serum potassium levels were significantly higher in patients with
DM even if they were at the norm indicators in all groups (between groups Il and 111 FC respectively
4.42+0.08 and 4.2+0.07 mmol/l, r<0.05, 5.02+0.07 and 4.5+0.08 mmol/l, r<0.001).

A high-fidelity (R<0.001) difference was recorded in Patients A and B who were accompanied
by CHF II FC present DM, with albuminuria indications in the urine of 351.45+10.2 mg and 298.96+10.5
m, respectively. In patients with 111 FC in either group, however, this indicator was 298.96+10.5 mg and
345.95+9.7 mg NII, and a high reliability (R<0.001) difference was observed.

Patients ' level of tolerance to physical load, which we evaluated through a 6-minute walk test.
In this, patients with major group A CHF Il FC had a walking average of 312.2+16.50 meters for 6
minutes, while group B patients had a distance of 363.2+12.31 meters, and the difference between them
was reliable. In patients with both groups ofisyue 111 FC, this indicator differed from each other in high
reliability (R<0.01) (192.4+12.2 meters and 249.4+12.50 meters, 1.3 times less).

The following results were recorded when patients ' quality of life indicators were studied using
the Minnesota survey. A score of 55.6 = 1.9 and 48.9 = 2.1 was found in patients with CHF Il FC in
group A and B, respectively, and the difference between them was reliable. In patients with group A
CHF 111 FC, a score of 70.4 + 2.1 was recorded and similarly was 1.2 times higher than that of group
two patients (R<0.001).

The following results were obtained when the patients involved in the study were evaluated using
Clinical Case Assessment Scale. A reliable (R<0.05) difference was noted in both FC patients with CHF
DM compared to those without DM (the indicators were 6.0 + 0.3 and 7.84 + 0.27 points, 5.2 £ 0.19 and
7.08 = 0.3 points between the groups, respectively).

Also, CFR was calculated based on the indications of cystatin-S in patients involved in the study,
as we noted above.

The CFR filtration rate was measured to be 56.75+2.2 ml/min/1.73m2, and 65.84+2.89
ml/min/1.73m2, respectively, in patients with ligia and group bningsyue Il FC, and reliable differences
were found when comparative study (R<0.05). In patients with CHF Il FC DM, this indicator was
45.8+2.6 ml/min/1.73m2 and in those without CHF Ill FC DM, 57.7£2.7 ml/min/1.73m2, and a high
reliable difference was found (R<0.01).

Conclusion. Analysis performed observed negative changes in CHF's comorbid state, including
those that did not have DM in their intra-cardiac hemodynamic displays in line with its FC when
accompanied by DM. These were evident in left ventricular end diastolic size, end systolic size,
myocardial weight, and blood firing fraction.Patients with DM present in CHF 11-111 FC have been noted
to have reliably higher blood levels of cystatin-S,il-6, TGF-B1, and urine albuminuria compared to non-
DM patients. Also, low CFR detected using cystatin-C in patients with DM indicates that patients in this
group experience irreversible pathological changes in the kidneys, and as a result, they develop early
CKD. A comparative analysis of patients showed that CHF's resistance to physical loads, quality of
humor, and clinical condition when accompanied by existing DM have a suitably reliable adverse effect

on non-existent DM.



10.

11.

12.

13.

14.

15.

16.

Miasto Przysztosci
Kielce 2023

Literature
Bobkova I.N., SHestakova M.V., SHCHukina A.A. Diabeticheskaya nefropatiya — fokus na
povrezhdenie podocitov. Nefrologiya. 2015; 19(2): c. 33-43.
COMPARATIVE ANALYSIS OF CERTAIN LABORATORY AND FUNCTIONAL
INDICATORS IN PATIENTS WITH DIABETES AND WITHOUT CHRONIC HEART
FAILURE. NO Djuraeva, AG Gadaev
International Conference of Education, Research and Innovation 1 (2), 17-20
Djuraeva, N. O. (2022). Chronic Heart Failure Comorbid Changes in the Late Kidney and
Influence of Complex Treatments on them. Central Asian Journal of Medical and Natural
Science, 3(4), 183-188.
Djuraeva, N. O., & Kholov, G. A. (2021). Kidney disfunction in chronic heart failure.
Tibbiyotda yangi kun, (6), 38.
Kholov, G. A., & Djuraeva, N. O. (2022). Evaluation of cardiospiratory indicators on the basis
of complex treatment of chronic obstructive pulmonary disease with pulmonary hypertension.
art of medicine. international medical scientific journal, 2(1).
Novye vozmozhnosti meksikora v lechenii hronicheskij serdechno nedostatochnosti u bol'nyh s
metabolicheskim sindromom / M. E. Stacenko [i dr.] / Rossijskijkardiologicheskijzhurnal. —
2010. — Ne 6 (86). — S. 28-33.
Orifovna, D. N. (2021). Comparative Characteristic of the use of Glucose-Containing Drugs in
A Complex and Separate with Diabetes Mellitus Associated with Chronic Renal Pathology.
CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 393-396.
Orifovna, D. N., Gadaevich, G. A., & Ismatullaevich, T. R. (2023). THE ROLE OF
TRANSFORMING GROWTH FACTOR-B1 IN THE DEVELOPMENT OF PROCESSES OF
FIBROSIS IN THE HEART AND KIDNEY IN PATIENTS WITH DIABETES WITH
CHRONIC HEART FAILURE. Art of Medicine. International Medical Scientific Journal, 3(1).
Benjamin EJ, Blaha MJ, Chiuve SE, et al. Heart Disease and Stroke Statistics-2017 Update: A
Report From the American Heart Association. Circulation. 2017;135(10):e146-e603.
doi:10.1161/CIR.0000000000000485.
Bottinger E.P., Bitzer M. TGF-p signaling in renal disease // J. Am. Soc. Nephrol. — 2002. —
Vol. 13. — P. 2600-2610.
Lam CSP, Chandramouli C, Ahooja V, Verma S. SGLT-2 Inhibitors in Heart Failure: Current
Management, Unmet Needs, and Therapeutic Prospects. J Am Heart Assoc.
2019;8(20):e013389. d0i:10.1161/JAHA.119.013389.
LiH, HastingsMH, RheeJ, etal. Targeting Age-Related Pathways in Heart Failure. CircRes.
2020;126(4):533-51. doi:10.1161/CIRCRESAHA.119.315889.
Martinez FA, Serenelli M, Nicolau JC, et al. Efficacy and Safety of Dapagliflozin in Heart
Failure With Reduced Ejection Fraction According to Age: Insights From DAPA-HF.
Circulation. 2020;141(2):100-111. doi:10.1161/CIRCULATIONAHA.119.044133.
Petrykiv S., Sjostrom C.D., Greasley P.J. et al. Differential effects of dapagliflozin on
cardiovascular risk factors at varying degrees of renal function // Clin. J. Am. Soc. Nephrol.
2017. Vol. 12. Ne 5. P. 751-759.
Seferovi¢ PM, Petrie MC, Filippatos GS, et al. Type 2 diabetes mellitus and heart failure: a
position statement from the Heart Failure Association of the European Society of Cardiology.
Eur J Heart Fail. 2018;20(5):853-72. doi:10.1002/ejhf.1170.



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Miasto Przysztosci
Kielce 2023

Shah KS, Xu H, Matsouaka RA, Bhatt DL, Heidenreich PA, Hernandez AF et al. Heart Failure
with Preserved, Borderline, and Reduced Ejection Fraction. Journal of the American College of
Cardiology. 2017;70(20):2476-86. DOI: 10.1016/j.jacc.2017.08.074.

Silverberg DS. J Am Coll Cardiol 2000. — Tom 35, Ne7. — P.1737-44., Dickson V.V., Buck H.,
Riegel B. A qualitative meta-analysis of heart failure self-care practices among individuals with
multiple comorbid conditions // J. of Cardiac Failure. - 2011. -Vol. 17, Ne 5. - P. 413-419.
Tsao CW, Lyass A, Enserro D, Larson MG, Ho JE, Kizer JR et al. Temporal Trends in the
Incidence of and Mortality Associated with Heart Failure with Preserved and Reduced Ejection
Fraction. JACC: Heart Failure. 2018;6(8):678-85. DOI: 10.1016/j.jchf.2018.03.006.

Wolf G, Chen S, Ziyadeh FN. From theperiphery of glomerular capillary wall toward thecenter
of disease: podocyte injury comes of age indiabetic nephropathy. Diabetes. 2005; 54(6): p. 1626-
1634.

Kh, K. U. Tosheva Kh. B., Khalilova FA Studyng the frequency of the symptoms of
gastroesofhageal reflukx disease. In Proceedings of multidisciplinary International Scientific-
Practical Conference “Current Issues of Science. Education and Inducation and Industry in
Modem Research (pp. 10-12).

Bekmurodovna, T. K., & Gadaevich, G. A. (2021). Dynamics of Renal Fibrosis Markers on the
Basis of Complex Treatment in Chronic Heart Failure with Anemia.

Tosheva, K. B., Erkinova, N. E., Khalilova, F. A., Gadaev, A. G., & Djuraeva, N. O. (2020).
Comorbid states in patients with chronic heart failure. Regional level of the problem
(Preliminary Study). Journal of Cardiovascular Disease Research, 11(2), 59-65.

Khazratov, U. X., Narziev, S. S., & Tosheva, B. K. (2021). Effectiveness of nebuliserotherapy
in reflux-associated asthma. ASIAN JOURNAL OF MULTIDIMENSIONAL RESEARCH, 10(4),
944-948.

l'amaes, A.T'., Typakynos, P. U., Kyp6onos, A. K., Tomesa, X. b., Opkunona, H. A., Xanumnoga,
@. A., & Ixypaesa, H. JI. (2019). CypyHKkanu ropak €THIIMOBYWINTM KaMKOHJIMK OuWiIaH
KeuraHaa aaBoJjiall TaMOfIHHHapH.

l'anmaes, A. I'., Xanumona, X. X., Onmypanos, @. X., Tomesa, X. b., & Xanmunosa, ®. A. (2018).
Ponb HCKOTOPBIX MApPKEPOB B OLCHKC TCUCHUSA XpOHI/I‘leCKOFO KapAUOPCHAJIIbHOT'O CUHIpOMaA.
Tomesa, X. b., & Kenxaena, 3. O. (2014). IIponaranga 310poBoro odpasa *HU3HHU B Celie Kak
MCXaHU3M COXpPaHCHUA 3J0POBbA CCILCKOTI'O HACCIICHUS.

Bekmurodovna, T. K., Erkinovna, E. N., Gadaevich, G. A., Oripovna, D. N., & Abdujalolovna,
K. F. (2020). Comorbid States in Patients with Chronic Heart Failure. Regional Level of the
Problem (Preliminary Study). Journal of Cardiovascular Disease Research, 11(2), 59-65.
KunbrueBa, M. A., Tomesa, X. b., Xanunosa, @. A., & Hypuros, A. 1. (2015). Ponbs ncuxonoruun
CeMEHHOro BOCIMUTaHMUA B (OPMHUPOBAHUM IMOBEJIECHUECKUX PEAKUUN Y MOAPOCTKOB. Hayka
monoowix—Eruditio Juvenium, (2), 75-79.

Xazparos, Y. X. (2022). Ocobennoctu Teuenus bpoaxuansnoit Actmel B Ycenosusx XXapkoro
Kmumata. Central Asian Journal of Medical and Natural Science, 3(4), 227-233.

Khotamova, R. S. (2022). Monitoring of Kidney Fibrosis Changes in Patients with Chronic
Heart Failure. Central Asian Journal of Medical and Natural Science, 3(4), 199-204.
Bekmurodovna, T. K., & Chorievich, Z. A. (2021). Study of frequency indicators of comorbid
states at different functional classes of heart failure. ACADEMICIA: An International
Multidisciplinary Research Journal, 11(3), 2556-2560.

Tomesa, X., & Kaiiumona, . W. (2017). MeTaGoauK CUHIPOMHHUHT PHUBOKIAHHIINIA

UPCUATHUHT axaMUATU. buonoeus u unmeespamusnas meouyuna, 1, 132.



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

Miasto Przysztosci
Kielce 2023

AmypoBa, H. TI. (2022). 3nauenue Hemenukamenrosznoii Koppeknuu Hapymenunii
VYriesomnoro O6mena. Central Asian Journal of Medical and Natural Science, 3(5), 10-22.
JIlxypaea, H. O. (2022). Onenka Kapamopecnuparopusix Ilokazareneit Ha OcHoBe
Kommiekcnoe Jleuenne Xponuueckorr OOctpyktuBHOM bonesnu Jlerkux 3aboneBanue C
Jlerounoii 'uneprensueii. Central Asian Journal of Medical and Natural Science, 3(5), 23-30.
Khalilova, F., Tosheva, K., Gadaev, A., Erkinova, N., & Djuraeva, N. (2020). COMORBIDE
CASES IN CARDIORENAL SYNDROME AND ITS IMPACT ON PATIENTS'QUALITY
OF LIFE. InterConf.

TomeBa, X., Xa3paro, Y., & Hapsues, III. (2020). POJIM JUCO®YHKIIMN TTOYEK B
PA3ZBUTHUN KOMOPBUJHOCTU VY BOJIBHBIX C XPOHUYECKOH CEP[{E‘IHOPI
HEJJOCTATOYHOCTBIO. JKypran secmnux spaua, 1(3), 93-96.

l'adyposua A.H. (2022). CumynsimoHHOe 00ydeHHe KaKk METOJ COBPEMEHHBIX TEXHOJIOTHH B
MEIUIMHCKON MTPaKTUKE CTYAEHTOB MEAMIIMHCKUX By30B. CpeiHeeBpOIeHCKU HayuHbIH
OroseTeHs , 24 , 276-280.

Amyposa Honupa 'agpypoBHa, Dpkunoa Huropa Opkunosaa POJIb
CUMVYJIALIMOHHOI'O OBYYEHMA B ®OPMMWPOBAHUU [IPO®ECCUOHAJIBHOI
KOMIIMTEHTHOCTHU CTYAEHTOB MEJIUITMHCKHNX BBICIHINX YUYEBHbBIX
3ABEJIEHUMN // ORIENSS. 2021. Ne5.

Amryposa H.I'. (2016). O HaType nekapCTBEHHBIX CPEACTB B JPEBHEBOCTOUHON MEIUIIMHE.
buonorus u uHTErpaTuBHas MeAunKHa, (2), 189-199.

Amryposa Honupa I'agypoBna (2020). [Ipornonnc u coBpeMeHHbIE MeIUKaMEeHThI. buonorus u
MHTETpaTUBHAs MeAuIuHa, (2 (42)), 140-156.

Amryposa Hoaupa I'adypoBHa, & OpkunoBa Huropa Opkunosna (2021). POJIb
CUMVYJIALIMOHHOI'O OBYYEHMA B ®OPMUWPOBAHNU [IPO®ECCUOHAJILHOI
KOMIIMTEHTHOCTHU CTYAEHTOB MEJIUITMHCKHUX BBICIIINX YUEBHbBIX
3ABEJIEHHI. Oriental renaissance: Innovative, educational, natural and social sciences, 1
(5), 234-242.

AmrypoBa Honupa IN'adypoBHa n Xasuda XukmaroBHa Tyxraesa. (2021). POJIb
CUMVYJEALOMOHHOI'O OBYYEHNMA B ®OPMWPOBAHNUU [IPODPECCUOHAJIBHOI
KOMIIETEHIIMU CTYIEHTOB MEJUIITMHCKOI'O BY3A. Academicia Globe:
Inderscience Research , 2 (6), 303-307.

Khotamova R. S. Frequency of Comorbid Conditions in Chronic Heart Failure //Middle
European Scientific Bulletin. — 2022. — T. 24. — C. 260-264.

Khotamova R.S. The Role of Folk Medicine in the Treatment of Patients with Cardiovascular
Diseases // Central Asian Journal of Medical and Natural Science (ISSN:2660-4159) Oct. 14,
2021. Page: 280-283.

Orifovna, D. N. (2021). Comparative Characteristic of the use of Glucose-Containing Drugs in
A Complex and Separate with Diabetes Mellitus Associated with Chronic Renal Pathology.
CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 393-396.

K.F. Abdujalolovna. Assessment of Intracardiac Hemodynamics and Electrolyte Balance in
Various Hemodynamic Types of Chronic Heart Failure Accompanied By Anemia // European
Multidisciplinary Journal of Modern Science 7,63-71, 2022

Gadaev A.G., Xalilova F.A., ElImuradov F.X., Tosheva X.B. Structural and functional changes
in the kidneys and heart in patients with XSN. Therapy Bulletin of Uzbekistan. 2018. -1 - S.
100-104.



49,

50.

51.

52.

53.

54.

55.

Miasto Przysztosci
Kielce 2023

K.F. Abdujalolovna. Assessment of Intracardiac Hemodynamics and Electrolyte Balance in
Various Hemodynamic Types of Chronic Heart Failure Accompanied By Anemia // European
Multidisciplinary Journal of Modern Science 7,63-71, 2022

Khalilova F. A. et al. COMORBIDE CASES IN CARDIORENAL SYNDROME AND ITS
IMPACT ON PATIENTS'QUALITY OF LIFE //EDITOR COORDINATOR. - 2020. - C.
741.

Aslonova I. J. et al. The prevalence of chronic pyelonephritis in women with disturbed
tolerance for glucose //Asian Journal of Multidimensional Research (AJMR). —2019. - T. 8. —
Ne, 11. - C. 81-85.

Aslonova I. Z., Erkinova N. E., Tosheva K. B. The prevalence of chronic pyelonephritis in
women with disturbed tolerance for glucose //International Journal of Pharmaceutical
Research. —2019. — T. 11. — Ne. 4, — C. 866-868.

Erkinova, N. (2021). OBSERVATION OF ALBUMINURIA IN CHRONIC HEART
FAILURE AND SOME OF ITS CLINICAL FEATURES. Galaxy International
Interdisciplinary Research Journal, 9(05), 442-446.

Nigora, E., & Nargiza, X. (2021). OBSERVATIONS, CLINICAL FEATURES OF
ALBUMINURIA WITH RENAL CHANGES IN CHRONIC HEART FAILURE. Academicia
Globe: Inderscience Research, 2(05), 335-339.

Erkinovna, E. N., & Ulugbekovna, O. A. (2021, August). THE COURSE OF COMORBID
CONDITIONS IN DIFFERENT FUNCTIONAL CLASSES OF CHRONIC HEART
FAILURE. In INTERNATIONAL CONFERENCE ON MULTIDISCIPLINARY RESEARCH
AND INNOVATIVE TECHNOLOGIES (Vol. 1, pp. 131-134).



