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In atherosclerosis, including stable forms of CAD, 
renal dysfunction (RD) begins in the early stages of the 

disease, but its first clinical signs are detected in the late 
stages of the underlying disease or when they become 

complicated [1, 2, 16, 17]. Heart and kidney diseases 
have common “traditional” risk factors (arterial 

hypertension, diabetes mellitus, obesity, dyslipidemia, 

etc.), and when they occur together, “non-traditional” 
renal factors (hyperhydration, anemia, impaired 

phosphorus-calcium metabolism, systemic 
inflammation, and hypercoagulation) are also added, 

which affect the development of cardiovascular 

diseases (CVD). The results of scientific research 
conducted in recent years have shown that even the 

earliest subclinical impairment of renal function affects 
the progression of CVD and its complications, as well as 

mortality rates, as an independent risk factor. Several 
studies have shown that patients with BD have a 

pronounced development of microvascular dysfunction, 

leading to coronary artery atherosclerosis and 
myocardial ischemia [1, 4, 5, 6, 10, 12, 17]. 

According to clinical guidelines, pathological 
processes in the kidneys are detected based on the level 

of serum creatinine, glomerular filtration rate (GFR), 

micro- and macroalbuminuria (MAU) [2, 3, 8, 10]. 
However, in patients with reduced muscle mass and on 

a vegetarian diet, as well as in the presence of various 
comorbid diseases, differences in constitutional body 

composition (lean or muscular), age, gender, and 

representatives of different races, GFR determined on 

the basis of creatinine does not fully reflect the 
distinguishing features of the kidneys [6, 7, 13, 15, 16]. 

In recent years, cystatin-C has been used as an early 
indicator of impaired excretory function to assess the 

functional state of the kidneys. [3, 4, 8, 10, 15, 18]. 
Ectopic calcification, which is observed in 

atherosclerosis and many degenerative diseases, is 

inhibited in 50% of cases by fetuin A (FA). Its decrease 
or disappearance in serum leads to massive calcification 

of ectopic tissues and blood vessels [1, 5, 9, 11, 14]. FA 
may be an independent and currently under-

appreciated factor affecting the development of CVDs, 

and changes in its level are considered a factor 
associated with cardiac remodeling, renal fibrosis, 

vascular calcification, and accelerated atherosclerosis 
[3, 5, 11, 12, 14, 17]. 

Recent studies have shown that proteinuria does 
not always fully reflect the degree of glomerular 

damage, and podocyturia, on the contrary, is a factor 

that allows for a more accurate assessment of this 
process [3, 6, 7, 9, 12, 16]. 

Scientific research aimed at early detection of BD 
in patients with IBD is one of the most relevant areas of 

medicine today, and we set ourselves the goal of 

studying it. 
OBJECTIVE: Early diagnosis of BD in patients 

with IBD, a high comorbidity index, and multiple 
comorbidities. 

MATERIALS AND METHODS: This research 

study included 167 patients with stable angina pectoris, 
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with an average age of 61.47±8.42 years, treated in the 

cardiology and cardiorehabilitation departments of the 
Multidisciplinary Clinic of the Tashkent Medical Academy 

in 2020-2022. Of the patients in the main group, 112 

(67.1%) were men (average age 61.29±8.3 years) and 
55 (32.9%) were women (average age 61.85±8.7 

years). The diagnosis was based on the classification 
criteria adopted by the European Society of Cardiology 

(ESC Guidelines for the diagnosis and management of 

chronic coronary syndromes). For comparison, 36 
volunteers (mean age 61.6±6.3 years, 22 men and 14 

women) matched for age and sex without CHD were 
selected. 

In addition to biochemical analysis, all patients 

underwent electrocardiography (ECG), Holter 
monitoring, echocardiography (EchoCG), and Doppler 

studies of the kidneys and jugular veins. In order to 
assess kidney function, creatinine, cystatin C, and PA 

were determined in the blood, and protein and 

podocytes were determined in the urine. In addition, 

KFT was calculated based on serum creatinine and 
cystatin C. 

Study results: KFT in the control patients was 

calculated based on CKD-EPI (Chronic Kidney Disease 
Epidemiology Collaboration, 2021) and based on the 

results obtained, they were divided into 2 groups. The 
first group consisted of 111 (66.5%) patients with a 

creatinine clearance ≥ 90 ml/min/1.73 m2, and the 

second group consisted of 56 (33.5%) patients with a 
creatinine clearance ≤ 89 ml/min/1.73 m2. Although 

signs of renal dysfunction were not observed in patients 
with ICU during general examination and laboratory 

tests, 33.5% of them had a creatinine clearance ≤ 89 

ml/min/1.73 m2, and 83.9% had proteinuria, as 
calculated based on serum creatinine. The correlation 

of creatinine clearance with other indicators is 
presented . 

Table 1. 

Cross-sectional analysis of available data on coronary heart disease. 

 

Кўрсатгичлар  

Indications All patients n=167 p p 

GF ≥ 90 

mL/min/1.73 m2 
(n=111) 

GF≤ 89 ml/min/1.73 

m2 
(n=56) 

 

Men, n(%) 91 (81,9%) 21 (37,5%) X2=33.34 

P<0.001 

Women, n(%) 20 (18.1%) 35 (62,5%) X2=33.34 

P<0.001 

        Average age 58,6±0,71 67,16±0,97 P<0.05 

Diabetes, n (%)  17 (15.3%) 20 (35,7%) X2=8.98 

P<0.001 

Smokers, n (%)  22 (19.8%) 8 (14,3%) X2=0.774 

P>0.05 

Had a history of myocardial infarction, 

n (%)  

13 (11,7%) 6 (10,%) X2=0.037 

P>0.05 

Arterial hypertension in the anamnesis 

n (%) 

91 (82%) 50 (89,3%) X2=33.34 

P<0.001 

Proteinuria, n (%) 54 (48,6%) 47 (83,9%) P<0.05 

 
According to the data presented in Table 1 

above, men accounted for 81.9% of the first group and 
37.5% of the second (X2=33.34 P<0.001). Women 

were more numerous in the second group than in the 
first, accounting for 18.1% and 62.5%, respectively 

(X2=33.34 P<0.001). In the second group, older 

patients (p<0.005), patients with a history of 
hypertension (p<0.01) and CVD (X2=8.98 P<0.001), 

anemia (p<0.001) and patients with harmful habits 

were significantly more likely to be in the first group. 
The comorbidity index (CI) was 7.3 in the first group 

and 8.7 in the second (p<0.001). 
When calculating the GF based on creatinine 

and cystatin C, the results obtained in both groups of 

patients were significantly different, and the 
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proportion of patients with BD was found to be 

significantly higher (p < 0.001). 
Table 2. 

Comparative analysis of renal function indicators and biochemical analysis results across groups (n = 

167). 

Indicators GF ≥ 90 

mL/min/1.73 m2 

(n=111) 

GF≤ 89 ml/min/1.73 

m2 

(n=56) 

P 

Creatinine, (mmol/l) 
65,8±6,9 91,4±7,7 

P<0,05 

Cystatin S (mg∕l) 
1,2±0,01 1,3±0,02 

P<0,05 

GF based on creatinine, based on 
ml/min/1.73m2. 

99,9±1,6 79,9±1,4 P<0.001 

KFT based on cystatin C, based on 

ml/min/1.73m2 
91,8±1,6 72,4±1,3 P<0.001 

Proteinuria (g/l) 
0,005±0,018 0,017±0,048 

P>0,05 

Fetuina-A, mg/l 
237,2±16,06 216,3±15,5 

P>0,05 

Podocyturia, ng/ml 
5,2±0,06 6,4±0,08 

P<0.001 

 
In the first group of patients, serum creatinine 

was 65.8±6.9 mmol/l, cystatin C was 1.2±0.01 mg/l, 

and in the second group, these indicators were 
91.4±7.7 mmol/l and 1.3±0.02 mg/l, respectively 

(p<0.05). When calculated based on serum creatinine, 
the average GF was 99.9±1.6 in the first group and 

79.9±1.4 ml/min/1.73m2 in the second group 
(P<0.001). In all patients, GF was 91.8±1.6 and 

72.4±1.3 ml/min/1.73m2, respectively, which was 

lower than that calculated based on creatinine 
(p<0.05). Among the control patients, 59.3% had a GF 

≥ 90 ml/min/1.73 m2, and 40.7% had a GF ≤ 89 
ml/min/1.73 m2 (r<0.05). According to this result, 

when GF was calculated based on cystatin C, compared 

to those determined based on creatinine, BD was 7.2% 
more common (r<0.05). The number of patients 

diagnosed with proteinuria was 29.4% more in the 
second group than in the first group (р<0.05). The 

level of FA in the blood was 237.2±16.06 ng/ml in the 
first group and 216.3±15.5 ng/ml in the second. This 

indicator was significantly lower in both groups 

compared to the control group (324.7±18.5) mg/l 
(p<0.001). At the same time, when analyzing the 

patients by group, it was observed that the level of FA 
in the blood was significantly higher in the first group 

than in the second group (P<0.05).According to the 

results, an increase in total cholesterol (TC), low-
density lipoprotein (LDL) and very-low-density 

lipoprotein (VLDL) in the blood was accompanied by a 
decrease in the amount of PA. At the same time, it was 

found that the amount of PA in the blood had a positive 

correlation with total serum protein, high-density 

lipoprotein (HDL) and CPT, and a negative correlation 
with creatinine and cystatin-C (r = 0.316, P <0.0001). 

The correlation between proteinuria and CPT was 
slightly lower than that with PA (r = 0.285, P <0.0001). 

In order to assess the renal function of patients 
with IBD under control, we determined podocyteuria 

in their urine and studied the relationship of this 

indicator with BD factors. 
Podocyteuria (6.5-11.2 ng/ml) was observed in 

73 (43.7%) patients in the main group. Podocytes 
were not detected in the urine analysis of the 

comparison group. When examining the cross-section 

of the groups, podocyteuria was noted in 17 (15.3%) 
patients with EGR ≥ 90 ml/min/1.73 m2, and in all (56 

-100%) patients with EGR ≤ 89 ml/min/1.73 m2. At 
the same time, podocyteuria was 5.2±0.06 ng/ml in 

the first group and 6.4±0.08 ng/ml in the second 
group (P<0.001). According to this result, podocyturia 

was significantly higher in patients with low GF 

(P<0.001). 
The level of podocyturia was positively 

correlated with serum creatinine and cystatin C (r=-
0.36; p<0.05), fetuin A (r= 0.52; p<0.001), and 

inversely correlated with GF (r=-0.46; p<0.05), 

diastolic BP (r=-0.36; p<0.05). The highest positive 
correlation was observed between podocyturia and 

serum creatinine (r=0.7; p<0.001) and cystatin C 



 

 

World Bulletin of Public Health (WBPH)   

Available Online at: https://www.scholarexpress.net 

Volume-40, November 2024 

ISSN: 2749-3644 

 

 

74 | P a g e  

(r=0.9; p<0.001), while an inverse correlation was 

found with GF.  
Based on the above data, it can be concluded 

that in patients with stable angina pectoris, despite the 

absence of clinical signs of kidney damage, 47% of 
them had microalbuminuria and 33.5% of them had BD 

when calculating the KF based on serum creatinine. 
The increase in cystatin C in the blood and the decrease 

in KF determined based on it actually confirmed that 

the proportion of BD in this group of patients was even 
higher. These results, unlike cystatin C creatinine, allow 

for the early detection of BD in patients with IHD, 
independent of factors such as the patient's gender, 

age, and body weight. It was confirmed that the 

detection of fetuin A and podacituria in serum in this 
group of patients is more reliable than the level of 

microalbuminuria in the early diagnosis of BD. It allows 
for early detection of BD in patients with IHD, as well 

as assessment of the severity and degree of 
complications of the underlying disease, prevention of 

life-threatening complications, selection of the right 

treatment strategy, and evaluation of its effectiveness. 
CONCLUSION: 

1. In patients with atherosclerosis-induced CAD 
and stable angina pectoris, even in the absence of 

complaints and clinical signs of kidney damage, the 

determination of serum cystatin C-based CFT allows for 
the early diagnosis of BD compared to creatinine and 

proteinuria. 
2. For the early diagnosis of BD in patients with 

CAD, it is necessary to determine PA in the blood and 
podocytes in the urine, along with generally accepted 

tests. 
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