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Abstract
Fetuin-A plays an important role in antivascular calcification and inflammatory response, it is necessary to explore the relationship
between fetuin-A and coronary atherosclerotic heart disease (CHD) and CHD-related risk factors.
A total of 92 patients with CHD as the research group, and 60 healthy persons as the control group were enrolled fromMay 2019 to

May 2020. Fetuin-A levels were determined by enzyme-linked immunosorbent assay, and the characteristics and clinical data were
collected and compared. Logistic regression was used to analyze the factors influencing CHD.
The age, proportion of males, patients with hypertension and diabetes, as well as fetuin-A level in the research group were

significantly higher than those in the control group, but the high-density lipoprotein cholesterol level was significantly lower than that in
the control group (P< .05). Logistic regression analysis and correction showed that gender, age, blood pressure, and diabetes were
related to the onset of CHD, and there was a significant correlation between the level of fetuin-A and age (P< .05).
Serum fetuin-A was related to the onset risk of CHD, and showed a significant correlation with age.

Abbreviations: CHD = coronary atherosclerotic heart disease, HDL-C = high-density lipoprotein cholesterol, LDL-C = low-
density lipoprotein cholesterol, TC = total cholesterol, TG = triglyceride.
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1. Introduction

Coronary atherosclerotic heart disease (CHD) is a kind of heart
disease caused by coronary atherosclerotic lesions, which leads to
stenosis or blockage of vascular lumen, myocardial ischemia,
hypoxia or necrosis.[1] However, the scope of CHD may be
wider, including inflammation, embolization, etc which causes
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stenosis or occlusion of the lumen. The World Health
Organization classifies CHD into 5 categories: asymptomatic
myocardial ischemia (recessive CHD), angina, myocardial
infarction, ischemic heart failure (ischemic heart disease), and
sudden cardiac death.[2] It is usually divided into the stable CHD
and acute coronary syndrome. According to the report, the
prevalence of cardiovascular diseases in China has continued to
rise. At present, the total number of patients has reached 290
million, including 270 million with hypertension, 13 million with
stroke, 11 million with coronary heart disease, 5 million with
pulmonary heart disease, 4.5 million with heart failure,
2.5 million with rheumatic heart disease and 2 million with
congenital heart disease.[3,4] CHD is the leading cause of death in
the United States and many developed countries. However, the
mortality of CHD had been declining in the United States since
the 1960s. In 2015, the mortality rate of cardiovascular disease in
urban residents was 264.84/100,000, including 136.61/100,000
for heart disease and 128.23/100,000 for cerebrovascular
disease. The data of rural areas were 298.42/100,000, 144.79/
100,000 and 153.63/100,000, which were higher than those
of cities.[5]

Fetuin-A is known as a-Heremans–Schmid glycoprotein,
which is synthesized and secreted by liver and widely exists in
extracellular fluid. It mainly plays a role in regulation of osseous
and vascular calcification by transient formation of soluble
colloidal spheres containing fetuin-A, calcium, and phosphate,
which are able to prevent hydroxyapatite crystallization and
abnormal calcification in cell tissues.[6,7] Hence, its main function
is thought as an inhibitor of arterial calcification. Moreover,
fetuin-A can bind the insulin receptor tyrosine kinase in
peripheral tissues, thereby inhibiting the insulin- induced
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intracellular signal cascade.[8,9] Theoretically, the effects of
fetuin-A are closely related to the occurrence and development of
CHD. In recent years, more and more scholars at home and
abroad have studied the relationship between fetuin-A and CHD.
However, there are currently significant differences in the clinical
study results regarding the correlation between serum fetuin-A
level and the risk of CHD. The higher fetuin-A levels were only
associated with lower risk of CHD among women with high C-
reactive protein levels.[10] While the EPIC-Potsdam Study, a large
prospective case cohort study, suggested that high fetuin-A level
was closely related to acute myocardial infarction and stroke, and
proposed that fetuin-A was involved in the pathogenesis of
cardiovascular disease.[11]

As previously mentioned, the association of fetuin-A with
CHD has not been well studied in general population samples,
and the existing researches reached no unanimous conclusions.
Therefore, the purpose of this study was to discuss the correlation
between fetuin-A and CHD, as well as CHD-related risk factors,
hoping to provide a reference for the related future studies.
2. Materials and methods

2.1. Clinical data

A total of 92 patients diagnosed with CHD were admitted and
treated in our hospital from May 2019 to May 2020, and served
as the research group. The diagnostic criteria was referenced to
the related contents of Diagnostic Criteria for Cardiovascular
Internal Diseases.[5] Another 60 healthy persons after physical
examination in our hospital during the same period were selected
as the control group. The patients in the research group included
69 males and 23 females, aged 43∼87years, with an average age
of (62.35±8.59) years, while the control group included 28
males and 32 females, aged 41∼85years, with an average age of
(61.36±9.15) years. The informed consent for the patients and
their family members to participate in this study was obtained,
which was conducted ethically in accordance with the World
Medical Association Declaration of Helsinki. The study was
approved by the Ethics Committee of our hospital.
Inclusion criteria: patients were diagnosed with CHD in the

research group; and patients with complete clinical data.
Exclusion criteria: patients with severe cardiac insufficiency or

primary cardiomyopathy; acute attack with severe infection or
chronic inflammatory disease; and liver and kidney dysfunction
or long-term use of hormones.
2.2. Methods

The routine biochemical serum tests were performed on 2 groups,
including total cholesterol (TC), triglyceride (TG), high-density
lipoprotein cholesterol (HDL-C) and low-density lipoprotein
cholesterol (LDL-C). The Hitachi 760020 automatic biochemical
analyzer was used to detect the serum level of fetuin-A. The
enzyme-linked immunosorbent assay kit was purchased from
Shanghai Xitang Biotechnology Co., Ltd., and the operation was
in strict accordance with the instructions. The mean value was
taken from all the results in 3 repetitions.
2.3. Observation index

The general information of the patients was collected, including
gender, age, smoking history, history of hypertension and
2

diabetes, etc. The routine biochemical serum tests were
performed on 2 groups, including TC, TG, HDL-C, and LDL-
C. Fetuin-A levels of both groups were determined by enzyme-
linked immunosorbent assay, and logistic regression was used to
analyze and correct the pathogenic factors of CHD and the
differences between both groups.
2.4. Statistical analysis

Thequalitativedata suchas gender,medical history, symptoms, etc
were represented as the frequency distribution and percentage, and
the comparison between groups was analysed by chi-square test.
The Shapiro Wilk test was used to assess data normality on
continuous variables. The quantitative data with normal distribu-
tion were represented as mean± standard deviation, and the
comparison between the 2 groups was analysed by t test. The
correlation between fetuin-A and CHD was analyzed by multiple
regression, and binary logistic regression analysis was used to
assess fetuin-A and the risk factors of CHD. SPSS 22.0 statistical
software (IBM,NewYork, NY, USA) was used for analysis, and it
(P<.05) indicated that the difference was statistically significant.
3. Results

3.1. Clinical data

The Figure 1 demonstrated the flow graph illustrating study
process. The general information of the patients was collected,
including gender, age, smoking history, history of hypertension
and diabetes, etc. The comparison of general information showed
that the age in the research group was significantly higher than
that in the control group, the proportion of males in the research
group was significantly higher, and more patients suffered from
hypertension and diabetes (P< .05). The HDL-C level in the
research group was significantly lower than that in the control
group (P< .05). There were no statistically significant differences
in smoking history, TC, TG, and LDL-C between the 2 groups
(P> .05), as shown in Table 1.

3.2. Correlation between fetuin-A level and onset of CHD

The fetuin-A level of the patients in research group was 421.36±
101.13g/L, significantly higher than that in the control group of
278.52±137.15g/L (P< .05). The logistic regression analysis
and correction showed that gender, age, blood pressure, and
diabetes were related to the onset of CHD, as shown in Table 2.
3.3. Correlation between fetuin-A level and risk factors of
CHD

The logistic regression analysis showed no significant correlation
between fetuin-A level and gender, blood pressure, diabetes, TC,
TG, HDL-C or LDL-C (P> .05), while there was a significant
correlation between the level of fetuin-A and age (P< .05), as
shown in Table 3.
4. Discussion

CHD is a serious disease that seriously endangers human health
and quality of life, and it is commonly known as acute coronary
syndrome[12] together with acute myocardial infarction. CHD is
mostly caused by corrosion or sudden rupture of atherosclerotic



Figure 1. Flow graph illustrating study process.
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unstable plaques on the surface of coronary arteries, which then
leads to thrombosis and causes severe narrowing of the coronary
artery lumen. Inflammatory factors play a key role in this
process.[13–15]

At present, the traditional causes of CHD include: gender, age,
smoking history, hypertension, hyperlipidemia, diabetes, etc. In
recent years, it has been found that fetuin-A may also be
involved.[7]
3

The comparison of general information showed that the
proportions of males, elders and patients with hypertension,
diabetes as well as higher HDL-C level in the research group were
higher than those in the control group (P< .05), but there were no
statistically significant differences in smoking history, TC, TG,
and LDL-C between the 2 groups (P> .05). In the study of Song
et al,[16] the mean age, serum TC, LDL-C in the CHD group were
higher than in the non-CHD group, and the numbers of patients
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Table 3

Correlation between fetuin-A level and risk factors of CHD.

Influence factor B t P

Age 0.205 2.458 .032
Gender 0.052 �0.535 .515
Smoking history 0.113 1.409 .184
Hypertension 0.025 0.242 .921
Diabetes 0.025 0.138 .821
TC �0.068 �0.448 .697
TG 0.105 1.102 .236
HDL-C 0.017 0.257 .828
LDL-C 0.128 0.748 .471

CHD= coronary atherosclerotic heart disease, HDL-C=high-density lipoprotein cholesterol, LDL-C=
low-density lipoprotein cholesterol, TC= total cholesterol, TG= triglyceride.

Table 1

Comparison of clinical data.

Item
Research group

(n=92)
Control group

(n=60) t/x2 P

Age 62.35±8.59 54.36±9.15 5.463 .000
Male 69 (75.00) 28 (46.77) 16.732 .000
Female 23 (25.00) 32 (53.33)
Smoking history 20 (21.74) 8 (13.33) 2.446 .118
Hypertension 63 (68.48) 15 (25.00) 37.972 .000
Diabetes 18 (19.56) 1 (1.67) 16.866 .000
TC (mmol/L) 4.85±1.13 4.71±0.85 0.820 .414
TG (mmol/L) 2.14±1.41 1.82±0.76 1.611 .109
HDL-C (mmol/L) 1.03±0.21 1.15±0.25 3.192 .002
LDL-C (mmol/L) 2.94±0.91 2.85±0.72 0.645 .520

HDL-C=high-density lipoprotein cholesterol, LDL-C= low-density lipoprotein cholesterol, TC= total
cholesterol, TG= triglyceride.
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with type 2 diabetes mellitus, hypertension, and a history of
smoking in the CHD group were also higher than those in the
non-CHD group. Huth et al[17] indicated that the cases of CHD
comprised more men than women, they were more likely to be
physically inactive, to suffer from actual hypertension and to be
current or former smokers. In the view of gender, age, history of
hypertension and diabetes, our results were consistent with other
studies, but the results of smoking history, serum TC and LDL-C,
which probably was caused by different inclusion criteria of
patient, and a larger sample size and a more uniform criteria may
be needed to address this issue definitively.
Fetuin-A plays an important role in antivascular calcification

and inflammatory response, and in theory, the effects of fetuin-A
are closely related to the occurrence and development of CHD.
Altinisik et al[18] reported that fetuin-A was negatively correlated
with the severity of coronary calcification.[19] Some studies,
however, have mixed results. Nababan et al[20] found that serum
fetuin-A level in the CHD group was significantly lower than that
in the non-CHD group; Gonzalez-Cabrera et al[21] reported that
patients with acute coronary syndrome with low fetuin-A level
and high levels of C-reactive protein had higher mortality. Sari
et al[22] believed that serum fetuin-A level was significantly
correlated with hypertriglyceride, but could not be used as a
predictive factor for future cardiovascular disease risk in patients
with severe atherosclerosis. Therefore, nowadays the exact
relationship between serum fetuin-A level and the risk of
atherosclerotic disease, especially CHD, remains unclear.[23] In
our study, the fetuin-A level of the patients in research group was
significant higher than that in the control group (P< .05),
corresponding to some studies mentioned. The Logistic Regres-
sion analysis indicated that fetuin-A level showed a significant
correlation with age (P< .05). The reason for this result may be
Table 2

Comparison of correlation between fetuin-A level and onset risks
of CHD.

Analysis upon
multi-factor Survey

Group Cases Fetuin-A (g/L) P P OR (95% CI)

Research group 92 421.36±101.13 .839 .001 5.324∼(2.089∼16.056)
Control group 60 279.03±136.11

CHD= coronary atherosclerotic heart disease.
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that the function of liver organs decreases with age, which leads
to the increase of secretion of fetuin-A. Therefore, elderly patients
are more likely to have CHD.
In conclusion, serum fetuin-A was related to the onset risk of

CHD and advanced age may be a risk factor of CHD.

Author contributions

Conceptualization: Jianping Zheng, Maozhi Huang, Qilei
Huang, Qiaoxing Chen, Ziguo Chen.
Data curation: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Formal analysis: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Funding acquisition: Jianping Zheng, Maozhi Huang, Qilei

Huang, Qiaoxing Chen, Ziguo Chen.
Investigation: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Methodology: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Project administration: Jianping Zheng, Maozhi Huang, Qilei

Huang, Qiaoxing Chen, Ziguo Chen.
Resources: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Software: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Supervision: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Validation: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Visualization: Jianping Zheng, Maozhi Huang, Qilei Huang,

Qiaoxing Chen, Ziguo Chen.
Writing – original draft: Jianping Zheng, Maozhi Huang, Qilei

Huang, Qiaoxing Chen, Ziguo Chen.
Writing – review & editing: Jianping Zheng, Maozhi Huang,

Qilei Huang, Qiaoxing Chen, Ziguo Chen.

References

[1] Maruo S, Mori K, Motoyama K, et al. Correlation analysis of monocyte
subsets and insulin resistance considering fetuin-A involvement in
patients with type 2 diabetes. Clin Transl Med 2018;7:9.

[2] Roshanzamir F, Miraghajani M, Rouhani MH, Mansourian M,
Ghiasvand R, Safavi SM. The association between circulating fetuin-A
levels and type 2 diabetes mellitus risk: systematic review and meta-
analysis of observational studies. J Endocrinol Invest 2018;41:33–47.

[3] Stenvinkel P, Wang K, Qureshi AR, et al. Low fetuin-A levels are
associated with cardiovascular death: impact of variations in the gene
encoding fetuin. Kidney Int 2005;67:2383–92.



Zheng et al. Medicine (2021) 100:43 www.md-journal.com
[4] Ji J, Liu Y, Liu H, et al. Relationship between procalcitonin,
homocysteine and severity of coronary artery disease in type 2 diabetic
patients. Int J of Gerontol 2019;13:226–30.

[5] Mancio J, Barros AS, Conceicao G, et al. Epicardial adipose tissue
volume and annexin A2/fetuin-A signalling are linked to coronary
calcification in advanced coronary artery disease: computed tomography
and proteomic biomarkers from the EPICHEART study. Atherosclerosis
2020;292:75–83.

[6] Schafer C, Heiss A, Schwarz A, et al. The serum protein a2-Heremans–
Schmid glycoprotein/fetuin-A is a systemically acting inhibitor of ectopic
calcification. J Clin Invest 2003;112:357–66.

[7] Ali O,Mutlu T, Taner B, et al. Determination of the relationship between
healthy lifestyle behaviors, physical fitness, and risk factors of coronary
heart diseases in university students. Educ Sci 2018;8:51.

[8] Mathews ST, Srinivas PR, LeonMA, et al. Bovine fetuin is an inhibitor of
insulin receptor tyrosine kinase. Life Sci 1997;61:1583–92.

[9] Laugsand LE, Ix JH, Bartz TM, et al. Fetuin-A and risk of coronary heart
disease: a Mendelian randomization analysis and a pooled analysis of
AHSG genetic variants in 7 prospective studies. Atherosclerosis 2015;
243:44–52.

[10] Sun Q, Jiménez MC, Townsend MK, et al. Plasma levels of fetuin-A and
risk of coronary heart disease in US women: the Nurses’ Health Study. J
Am Heart Assoc 2014;3:e000939.

[11] Weikert C, Stefan N, Schulze MB, et al. Plasma fetuin-A levels and the
risk of myocardial infarction and ischemic stroke. Circulation
2008;118:2555–62.

[12] El-Sayed H, El-Sayd Z, Megahed T, El-Nabi EW. Fetuin-A: a possible
link between Helicobacter pylori infection and insulin resistance
2019;3:446.

[13] Mudi A, Levy C,Dickens C, et al. Fibroblast growth factor-23 and fetuin-
A in black South African children with chronic kidney disease. South Afr
J Child Health 2020;14:139–43.
5

[14] Bourebaba L, Marycz K. Pathophysiological implication of fetuin-A
glycoprotein in the development of metabolic disorders: a concise review.
J Clin Med 2019;8:2033.

[15] Fakhrpour R, Hamid Tayebi Khosroshahi H, Ebrahim K, et al. Effect of
sixteen weeks combined training on FGF-23, Klotho, and fetuin-A levels
in patients on maintenance hemodialysis. Iran J Kidney Dis
2020;14:212–8. Erratum in: Iran J Kidney Dis. 2020 Jul;14(4):329.

[16] Song Y, Dang Y, Wang P, et al. CHD is associated with higher grades
of NAFLD predicted by liver stiffness. J Clin Gastroenterol 2020;54:
271–7.

[17] Huth C, Bauer A, Zierer A, et al. Biomarker-defined pathways for
incident type 2 diabetes and coronary heart disease-a comparison in the
MONICA/KORA study. Cardiovasc Diabetol 2020;19:32.

[18] Altinisik HB, Altinisik U, Uysal S, Sacar S, Simsek T, Demiraran Y. Are
fetuin-A levels beneficial for estimating timing of sepsis occurrence?
Saudi Med J 2018;39:679–84.

[19] Gruzdeva O, Uchasova E, Dyleva Y, et al. Relationship between
epicardial and perivascular fatty tissue and adipokine-cytokine level in
coronary artery disease patients. PLoS One 2019;14:e0208156.

[20] NababanM, LefiA, Nuswantoro D. Relationship between risk factors of
coronary heart disease on the amount of lesioned coronary artery. Health
Notions 2019;3:493–6.

[21] González-Cabrera J, León-Mejía A, Beranuy M, Gutiérrez-Ortega M,
Alvarez-Bardón A, Machimbarrena JM. Relationship between cyber-
bullying and health-related quality of life in a sample of children and
adolescents. Qual Life Res 2018;27:2609–18.

[22] Sari DP, Rahayu A, Suryagama D. Relationship between behavior of
traditional medicines usage and health-related quality of life in Surabaya
community in 2019. Health Notions 2020;4:29–32.

[23] Hishii S, Miyatake N, Nishi H, et al. Relationship between sedentary
behavior and health-related quality of life in patients on chronic
hemodialysis. Acta Med Okayama 2018;72:395–400.

http://www.md-journal.com

	The relationship between fetuin-A and coronary atherosclerotic heart disease (CHD) and CHD-related risk factors
	1 Introduction
	2 Materials and methods
	2.1 Clinical data
	2.2 Methods
	2.3 Observation index
	2.4 Statistical analysis

	3 Results
	3.1 Clinical data
	3.2 Correlation between fetuin-A level and onset of CHD
	3.3 Correlation between fetuin-A level and risk factors of CHD

	4 Discussion
	Author contributions
	References


