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Introduction. To evaluate the prognostic value of dynamic electrocardiogram (DCG) 

combined with brain natriuretic peptide (BNP) and serum cystatin C (Cys C) in patients with 

coronary atherosclerotic heart disease (CAHD). 

Methods. 50 patients with CAHD admitted to our hospital from June 2021 to June 2023 were 

selected as the study group. 40 non-CAHD patients in the same period were used as control 

group. Serum indicators related to the two groups of patients: serum total cholesterol (TC), 

triglyceride (TG), low density lipoprotein (LDL), high density lipoprotein (HDL) levels, and 

BNP, Cys C levels. DCG was used to examine myocardial ischemia and arrhythmia in both 

groups. Receiver operating characteristic curve (ROC) was plotted to verify the prognostic 

value of DCG combined with BNP and CysC in DFU patients. 

Results. The levels of TC, TG, LDL and HDL in the study group were not significantly 

correlated with those in the control group, but the levels of BNP and Cys C were significantly 

higher than those in the control group. The detection rate of myocardial ischemia and 

arrhythmia in the study group was significantly higher than that in the control group. At the 

same time, ROC curve found that holter ECG, BNP and CysC had certain predictive value in 

the prognosis assessment of CAHD patients, and their AUC values were 0.953, 0.913 and 

0.921, respectively, while the AUC of the combined diagnostic efficacy of the three was 

0.965. 

Conclusion. Holter electrocardiogram, BNP and CysC all have good prognostic value in 

CAHD patients, and the combination of the three can better evaluate the prognosis of CAHD 

patients. 

Keywords. holter electrocardiogram; BNP; Cys C Coronary atherosclerotic heart disease; 
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INTRODUCTION 

In recent years, the incidence of coronary atherosclerotic heart disease (CAHD) 

has increased dramatically with the serious aging of the population, and it is predicted 

that by 2030, there will be an additional 9.2 million CAHD patients in China [1-2]. 

The occurrence of this disease is mainly due to abnormal lipid metabolism in the body, 

which leads to lipid precipitation in blood vessels and the formation of porridge-like 

white plaques [3]. As the amount of lipid deposition in the blood vessels increases, the 

patient's blood volume decreases and blood circulation is obstructed. This is likely to 

lead to cardiac ischemia in patients, and the main clinical manifestation is angina 

pectoris [4-5]. Long-term exposure to this condition may induce myocardial infarction 

and lead to the death of the patient [6-7]. Therefore, it is necessary to diagnose CAHD 

quickly and accurately in clinic, which is of great significance for the adoption of 

treatment measures and the assessment of patient prognosis [8]. In this study, we will 

focus on exploring the evaluation value of CAHD diagnosis methods. 

In the diagnosis of coronary heart disease, dynamic electrocardiogram (DCG) 

detection is the most commonly used diagnostic means [9-10]. This diagnostic 

method can effectively feedback patients' persistent heartbeat status, effectively 

diagnose asymptomatic myocardial ischemia, and provide important reference 

materials for the diagnosis of coronary heart disease and myocardial ischemia [11]. 

However, DCG is usually prone to missed diagnosis, which needs to be supplemented 

by other technical means [12]. Brain natriuretic peptide (BNP) is synthesized and 

secreted in large quantities when myocardial ischemia, ventricular volume load and 

ventricular wall tension increase, and is a common indicator for the diagnosis of heart 

disease [13-14]. Another common indicator, serum cystatin C (Cys C), although often 

used in studies related to renal function, is also a predictor of the severity of heart 

disease [15]. However, there are few studies on the effectiveness of the combination 

of DCG, NP, and Cys C in the diagnosis of CAHD. Therefore, this study will be 

combined with the study of holter electrocardiogram combined with BNP and Cys C, 

and its diagnostic effect on the impact of rain pre-assessment. 
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METHODS 

General Information 

Fifty patients with CAHD admitted to our hospital from June 2021 to June 2023 were 

selected as the study group. 40 non-CAHD patients in the same period were used as 

control group. Inclusion criteria: Patients were diagnosed with CAHD by coronary 

angiography; Patients ≥60 years old; The patient has no mental and communication 

barriers, and can effectively express his maladaptation; The patient and family 

members are informed and sign the consent form. Exclusion criteria: severe kidney 

disease, diabetes, hyperthyroidism, infection or other cardiovascular diseases; Taking 

drugs that affect cardiovascular function within two weeks; Patients with bundle 

branch block and preexcitation syndrome; The patient was mentally disturbed and 

uncooperative in the study. This study was approved by the hospital Medical Ethics 

Committee of our hospital. 

Detection Methods 

24 h DCG detection was performed on both groups by Medsu type holter 

electrocardiogram machine. In order to avoid interference and pseudo error, editing 

and analysis should be conducted by man-machine dialogue. Meanwhile, patients 

should be informed to carry out appropriate daily activities to collect multi-position 

ECG changes. At the same time, 5 ml of elbow venous blood was extracted from the 

two groups of patients after admission, and centrifugation was performed at 3 000 

r/min at room temperature for 10 min, and serum was retained for detection. 

Detection Indicators 

(1) Serum index 

The serum indexes related to the two groups of patients were compared, and 

enzyme-linked immunosorbent assay was used to test the relevant indexes, including 

the levels of serum total cholesterol (TC), triglyceride (TG), low density lipoprotein 

(LDL) and high density lipoprotein (HDL) 

(2) DCG examination results 

The DCG results of the two groups were compared, mainly including myocardial 
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ischemia and arrhythmia. The characteristics of myocardial ischemia were as follows: 

the ST segment level or descending depression 80 ms after J-point was >0.1 mV, the 

duration was >1 min, and the interval between two attacks was >1 min. Arrhythmias 

need to be diagnosed by the patient's heart rate and its changes, clinical symptoms and 

their duration, and ECG changes. 

(3) The expression levels of BNP and Cys C 

The levels of BNP and CysC were compared between the two groups. The expression 

levels of serum BNP and CysC were detected by enzyme-linked immunosorbent 

assay. 

 

Data Analysis 

SPSS 19.0 statistical software was used for data analysis. Measurement data were 

expressed as (x±s) and t test was used. Statistical data were analyzed by χ2 test. ROC 

curve was drawn to evaluate the diagnostic value of DCG, serum BNP level, serum 

Cys C level and their combination in elderly CHD. At the same time, P<0.05 was 

considered to be statistically significant. 

 

RESULTS 

General Information 

There were no significant differences in gender, mean age, BMI and cardiac function 

grade between the two groups (p>0.05). See Table 1 for details. 
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Table 1 General information for both groups 

group  study group（n=50） Control group（n=40） t/χ2-value P-value 

sex   0.020 0.887 

male 23 19   

female 27 21   

Mean age 68.64±2.34 69.13±2.12 1.029 0.306 

BMI（kg/m2） 22.61±3.25 22.43±3.32 0.259 0.797 

Cardiac function 

classification 

  0.309 0.857 

Level II 20 17   

Level III 19 13   

Level IV 11 10   

 

Serum Indexes 

The serum indexes of patients in the study group were TC (1.73±0.25) mmol/L, 

TG (6.72±1.31) mmol/L, LDL (3.41±0.67) mmol/L, HDL (1.40±0.36) mmol/L, There 

were no significant differences between the two groups (1.75±0.22) mmol/L, 

(6.65±1.35) mmol/L, (3.39±0.70) mmol/L and (1.43±0.31) mmol/L (p>0.05). 

 

Expression levels of BNP and Cys C 

The expression levels of BNP (1320.43±331.56) μg/L and CysC (1.47±0.30) μg/L in 

study group were significantly higher than those in control group (739.87±102.55) 

μg/L and (0.96±0.23) μg/L (p<0.05). See Figure 2 for details. 

 

 

DCG test result 

The incidence of myocardial ischemia and arrhythmia in the study group was 88% 

(44/50) and 76% (44/50), which were significantly higher than those in the control 

group (25% (10/40) and 42% (21/50) (p<0.05). See Table 2 and Table 3 for details. 
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Table 2 Detection rate of myocardial ischemia 

 detection Not detected Detection rate 

study group（n=50） 44 6 88%（44/50） 

Control group（n=40） 10 30 25%（10/50） 

χ2-value   36.750 

P-value   <0.001 

 

Table 3 Arrhythmia detection rate 

 detection Not detected Detection rate 

study group（n=50） 38 12 76%（44/50） 

Control group（n=40） 16 24 40%（21/50） 

χ2-value   12.000 

P-value   <0.001 

 

Prognostic value 

ROC curve showed that the AUC of DCG examination, serum BNP level, Cys C level 

and their combined diagnosis of CAHD were 0.953, 0.913, 0.921 and 0.965, 

respectively. See Table 4 and Figure 3 for details. 

 

Table 4 Value of DCG examination, serum BNP level and CysC for poor prognosis of CAHD patients 

index AUC 95%CI P-value Sensitivity (%) Specificity 

(%) 

DCG 

examination 

0.953 0.906-0.999 <0.001 90.00 94.00 

BNP 0.913 0.847-0.978 <0.001 92.50 72.00 

Cys C 0.921 0.859-0.984 <0.001 92.50 78.00 

triad 0.965 0.860-1.000 <0.001 94.00 72.00 
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CONCLUSION 

In recent years, due to the influence of aging population, the incidence of CAHD 

has increased, and the clinical diagnosis of CAHD is also very important [16-17]. In 

this part, we will discuss the prognostic value of DCG combined with BNP and Cys C 

in CAHD based on the results obtained in this study. 

The results of this study found that the duration of myocardial ischemic attack 

and the detection rate of arrhythmia in the study group were significantly higher than 

those in the control group. The results of the prognostic analysis found that DCG is 

helpful for the detection and prognosis of CAHD. Arrhythmia and myocardial 

ischemia are common symptoms of patients with coronary heart disease. Compared 

with other detection methods, DCG can accurately detect these symptoms, so DCG is 

also an effective means for CAHD of coronary heart disease [18]. As myocardial 

ischemia is prone to damage of cardiomyocytes, Na+, K+ pumps on the cell 

membrane and myocardial current are prone to significant changes, which are 

generally reflected in the changes of ST segment in electrocardiogram, while the 

changes of ST segment in DCG are highly similar to the results of coronary 

angiography [19]. This may be one of the important reasons that DCG has a good 

reference value for the diagnosis of CAHD. A study on elderly patients with coronary 

heart disease found that DCG can effectively detect the onset of myocardial ischemia 

and arrhythmia in the early diagnosis of elderly patients with coronary heart disease, 

and can evaluate the prognosis of patients [20], which is similar to the results of this 

study. However, due to the performance of the DCG machine, changes in the patient's 

body position, underlying diseases and drug treatment, the recorded data of DCG may 

be biased, which will lead to errors in diagnosis [21-22]. This shows that in coronary 

heart disease, DCG needs to be combined with other means to detect in order to 

obtain more accurate results.A study on atrial fibrillation found that the detection of 

BNP expression level in patients after diagnosis with DCG was conducive to 

improving the detection accuracy [23]. This shows that BNP can play an important 

role in the prognosis of cardiovascular disease. This study also found that the BNP 
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expression level in the study group was significantly higher than that in the control 

group, and the prognostic analysis results showed that the BNP expression level was 

more significant for the prognosis of CAHD. This indicates that BNP also has good 

prognostic value in CAHD. As a polypeptide, BNP is synthesized and secreted by 

ventricular myocytes and is synthesized and released from the ventricle with the 

increase of ventricular filling pressure, so it is often used as an important factor 

regulating cardiac function and other functions [24]. A report showed that a higher 

BNP level in patients with heart disease at admission predicted a higher risk of all 

outcomes, and a decrease in their surface level showed a lower risk, which proved that 

BNP level was associated with the mortality of patients with heart disease, indicating 

that BNP could be an independent predictor of heart disease [25]. Another study, 

based on an analysis of 16 patients with chronic heart failure treated with BNP, 

concluded that BNP levels are helpful in estimating prognosis in patients with chronic 

stable heart failure [26]. Comparing the above studies with the results of this study, 

we can conclude that similar to other heart diseases, BNP has a relatively good 

predictive effect in CAHD. 

In this study, we also found that the expression level of CysC in the study group 

was higher than that in the control group, and the expression level of CysC was more 

significant for the prognosis of CAHD, which proved that CysC also had good 

prognostic analysis value for CAHD. Cys C is a protease inhibitor produced and 

secreted by cardiomyocytes, which plays a key role in inflammation, and its synthesis 

level increases during myocardial ischemia [27]. In cardiovascular diseases such as 

coronary heart disease, CysC can affect the regression, formation and stability of 

atherosclerotic plaque by affecting the remodeling process of vascular wall matrix, 

and participate in the occurrence and development of atherosclerosis. It also reflects 

the degree of atherosclerotic plaque load [28]. Although this factor is usually 

associated with renal function, it is often used to predict cardiovascular diseases such 

as coronary heart disease because it can affect the myocardial remodeling process by 

inhibiting the activity of endogenous cysteine protease in patients with coronary heart 
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disease [29]. A study on coronary heart disease showed that Cys C can be used to 

predict the condition of patients with coronary heart disease [30]. The results of this 

study found that Cys C also plays a similar role in CAHD as in other coronary heart 

disease. Since there are few relevant studies on the prognosis of CAHD by the 

combination of DCG, BNP and CysC, we will compare the prognostic analysis of 

coronary heart disease by the combination of BNP and CysC. A study on coronary 

heart disease complicated with type I cardio-renal syndrome found that the expression 

levels of BNP and Cys-C had the highest prognostic value with coronary heart disease 

[31]. The results of this study were similar, and the combination of DCG, BNP and 

Cys C had the highest AUC level, indicating that the combination of DCG, BNP and 

CYS C had the highest diagnostic value for CAHD. This suggests that the 

combination of BNP and CysC can be more effective in evaluating the prognosis of 

CAHD.The limitation of this study is that it was not able to detect the changes of 

serum BNP and Cys-C over time during treatment. In addition, the number and scope 

of subjects in this study are relatively limited and may not represent all CAHD 

patients. Finally, most of the subjects included in this study are middle-aged and 

elderly people, and the findings may not be applicable to other age groups. We will 

improve these shortcomings in the future study. 

In summary, holter electrocardiogram, BNP and CysC all have good predictive 

value in the prognosis of CAHD, and the combination of the three can better evaluate 

the prognosis of CAHD patients, which is worthy of clinical promotion. 
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Figure 1: (A) TC levels in both groups; (B) TG levels in both groups; (C) LDL levels 

in both groups; (D) HDL levels in both groups. 

 

Figure 2: (A) BNP levels in both groups; (B) Cys C levels in both groups. PS: * 

indicates p<0.05 compared with the control group. 

 

Figure 3: (A) ROC curve of DCG to predict poor prognosis in CAHD patients; (B) 

ROC curve for predicting poor prognosis of CAHD patients with serum BNP level; (C) 

ROC curve of Cys C in predicting poor prognosis of CAHD patients; (D) ROC curve of 

the combined prediction of CAHD patients with poor prognosis. 
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